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APPLICANT'S APPEAL BRIEF 

INTRODUCTION 

This is an appeal of the Examiner's final rejection mailed August 24, 1994, of the claims 
pending in the above referenced case. The Board of Patent Appeals and Interferences is 
respectfully requested to consider Appellant's arguments and to reverse the final rejection of the 
claims. 

REAL PARTY IN INTEREST 

The real party in interest who brings this Appeal from the Examiner's decision to the 
Board of Patent Appeals and Interferences is the first named inventor, C. Steven McDaniel Reg. 
No. 33,962, representing himself only. 

RELATED APPEALS AND INTERFERENCES 
There are no related appeals or interferences. 

STATUS OF CLAIMS 

Claim-By-Claim Status 

Claims 1-6, 30-33, 37-40 and 71 were cancelled by Preliminary Amendment dated 
August 13, 1992. Claims 7-29, 34-36, 41-52, 65-66, and 69-70 in the parent case were not 
reasserted in the continuing case. 

Claims 53-64, 67 and 68 are pending in the continuing case presently on appeal. Claims 
53-64 stand rejected. Claims 67 and 68 remain withdrawn by the Examiner's requirement for 
restriction in the Office Action mailed 6 December 1993 (Paper No. 17 of parent application 
serial number 07/928,540). 

Claims on Appeal 

The rejection of claims 53-64 is appealed. 
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STATUS OF AMENDMENTS 
Amendments Filed Subsequent to Final Rejection 

No amendments have been requested in the case subsequent to the final rejection. 

Status of Amendments 

No amendments have been entered into the case subsequent to the final rejection. 

SUMMARY OF INVENTION 

Organophosphorus compounds ("OPs") have been designed which are highly toxic to the 
human nervous system. They are one of the principal categories of nerve gases. They were, 
in fact, the evil seed spawned out of the concentration camps of war, and have horribly killed 
many thousands of innocent people. One need only recall the recent Japanese subway terrorist 
attacks using the OP nerve gas sarin, or Saddam Hussein's threat to use OP nerve agents against 
U.S. troops in Operation Desert Storm and his actual use of these materials against the Kurdish 
rebels, to realize that the threat of these compounds remains real. 

This is to say nothing of the pressing need to rid the United States and other countries 
of the enormous stockpiles of deteriorating OP nerve gases. Perhaps even more importantly, 
it is nothing to say of the growing worldwide concern over the use of OP compounds as 
pesticides in agriculture and in millions of homes, such as parathion, malathion, diazinon, 
dursban, chlorpyrifos and the like.* 

Prior to the present invention, there were very few means for treating such toxic 
compounds. All such "cures" were almost as toxic and undesirable as was the "illness." 
Concentrated solutions of caustics and incineration, were and still are, the methods used. 



The Board is respectfully requested to review a short (less than 2.0 
minutes) news report broadcast on ABC's World News Tonight (5/9/91) entitled 
"Safety of Lawn Pesticides" (a transcript is provided as Exhibit C) which 
reenforces Appellant's arguments that there is a long-felt and unfulfilled need 
to create alternatives to and methods of treating OP pesticides. A similarly 
supporting news broadcast was run on NBC Today (5/16/91) for which a transcript 
is provided, with relevant pages 26-28 (Exhibit D) . 
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However, as the recent U.S. Department of Defense experience illustrate, the populace 
surrounding sites at which caustics or incineration are used to destroy unwanted OP toxins are 
rigid in their resistance to such techniques being used in their communities. Exhibit A. 
Alternatives to incineration and caustic hydrolysis are needed ... the OP nerve gas stockpiles 
continue to dangerously deteriorate ... the threat of chemical warfare is ever with us and OP 
toxic compounds appear to provide third world powers and terrorists with a weapon of fear . 
. . people are exposed everyday in their foods and in their homes to OP pesticides with no 
simple way to ensure that they are protected. 

The present invention provides an alternative. It may not be the cure-all. It may not 
work in every instance. But, it is a viable alternative to the methods presently used which have 
many undesirable characteristics. There is truly long-felt and unfulfilled need for commercial 
products capable of detoxifying OP toxins without resorting to caustic chemicals and 
incineration. Short of the commercial incentive afforded by patent protection, it is not likely that 
the alternatives provided by the present invention will be commercialized. 

Prior to the present invention, it was known that microorganisms could degrade certain 
organophosphorus compounds used as pesticides. It was also known that certain bacteria 
exhibited a particular penchant for doing so. At least certain bacteria appeared to be able to 
attack a wide array of OPs. It was not known if the activity exhibited was fully or partially 
enzymatic in nature, since the OPs were so lipid-soluble. More importantly, it was not known, 
if in fact the degradation of OPs exhibited by the bacteria was enzymatic, or whether there was 
one or a multitude of enzymes responsible for the activity. It was seriously questioned whether 
such enzymes would be capable of breaking down the more recalcitrant of the OPs such as those 
with P-S linkages, including certain OP nerve gases. 



Attempts had been made to isolate the enzyme or enzymes from certain of the bacteria, 
but only crude extracts could be made. The enzyme or enzymes appeared to be intractably 
linked with the cell membrane. Without the ability to get at least small portions of a purified 
enzyme, the Appellants and others struggled with ways to get a handle on the gene. Not the 



least of their problems stemmed from that fact that the bacteria in which the greatest activities 
were found were soil isolates which were not fastidious under laboratory conditions. See, e.g., 
specification at page 5, lines 4-5. Even more problematic was the total lack of selective plate 
assays which could distinguish colonies of bacteria expressing the activities the Appellants 
sought. See, e.g., specification page 4, lines 23-26. 

It was not known where in the bacterial genome the genes encoding these enzymes would 
be found. It was not known whether the enzyme or enzymes could be expressed in another cell 
other than the ones in which they originated. 

It was not known whether the enzyme or enzymes, even if the genes encoding them could 
be isolated and expressed, would exhibit the desired activities. It was suspected that the enzyme 
or enzymes were membrane-bound and might require membrane fragments to even work. There 
was no way to predict if the enzymes when synthesized in heterologous bacteria, would retain 
their activity, especially where the membrane systems were distinct. Even more so, there was 
no way to predict whether the bacterial enzymes would be active in the distinctive environment 
of a eukaryotic cell system. It was not known if such isolated, recombinant enzymes would 
exhibit single or multiple OP activities. It was not known if such recombinant enzymes would 
be capable of attacking the more noxious of the OPs, the OP nerve agents. 

Standard laboratory procedures for isolating the DNA of these soil bacteria were 
unsuccessful and, in particular, the large plasmid DNA of these bacteria turned out to be very 
difficult to isolate in a condition in which it was useful. See, e.g., specification at page 4, lines 
32-34. Even after the inyentors developed successful techniques for the isolation of the plasmid 
DNA from these soil microbes, considerable designing of experiments was required in order to 
produce successful expression , hook-ups _rrja fact strengthened in, jts_rdeva^ previous 
failure of the inventors as well as several other groups to achieve acceptable levels of expression 
in any but the original strains. 

One of the most difficult of the roadblocks which the inventors had to overcome involved 



the accurate sequencing of the DNA from these soil bacteria. This procedure proved to be 
exceedingly difficult due to the high ratio of G-C to A-T in these particular bacteria. In fact, 
these bacteria are known to have one of the highest such ratios among all bacterial genera. 

Even more difficult for the inventors was the task of producing enough of the membrane- 
associated enzyme in order to purify and characterize it. See^ e.g., specification at page 5, lines 
1-3, and 5-7. Until this was achieved, there was no way by which to verify the actual coding 
sequence for the enzyme and thus no way to accurately design hook-ups which allowed for 
expression in the variety of hosts. See^ e.g., specification page 8, lines 28-32. This was 
especially true since this enzyme is most likely cleaved of an N-terminal signal sequence prior 
to insertion into the native host bacterial cell membrane. Thus, only by virtue of the knowledge 
gained in the successful expression of the bacterial enzyme and knowledge of its complete 
sequence were the inventors able to design vectors for the use with a eukaryotic expression 
system. It is noteworthy in this regard to observe that although minor modifications to the 
sequence have been made by the inventors and others since the present patent application was 
filed, there have been no scholarly disagreements concerning the originally identified N-terminal 
sequence of the opd gene. 

The inventors and other failed in achieving the quantities of enzyme necessary for 
substantial testing or use of the enzyme from the native bacterial sources. See, specification at 
page 8, lines 34-36 through page 10, lines 1-9. High level expression of the enzyme behind 
promoters known in bacteria to produce large amounts of other enzymes did not prove suitable. 
Likewise, there was no way of knowing whether the membrane-associated enzyme from soil 
bacteria would be expressed to any useful degree by eukaryotic host cells. Surprisingly, 
however, manifold levels of enzyme were produced allowing for the purification and 
characterization of the .enzyme„by„ specialized_eukaryotic„cells selected. by the. inventors which 
had eluded the inventors and others for years. See, e.g., specification at page 10, lines 11-19. 

Once the enzyme and the gene encoding the enzyme were capable of being manipulated 
by virtue of the present invention, a wide range of uses became possible. Among these uses are: 
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commercial-scale detoxification of organophosphorus compounds in vitro; detection of 
organophosphorus compounds; protection of susceptible organisms, including humans and 
beneficial insects, from organophosphorus poisoning; detection of organophosphorus-detoxifying 
microorganisms; environmentally-sound pesticide design and controlled detoxification; nerve gas 
detoxification; among others. 

The prior art failures and the present invention successes are particularly noteworthy 
because of the following achievements: (1) a complete, and essentially correct, DNA sequence; 
(2) a determination of the coding sequence and, in particular, the determination of the correct 
start codon and reading frame within the sequence; (3) heterologous expression of the enzyme 
in bacteria at easily detectable levels; (4) heterologous expression of the enzyme in eukaryotic 
cells; (5) isolation of and purification of utilizable quantities of the recombinant enzyme; and, 
(6) use of the knowledge gained by the inventors to design successful hook-ups allowing 
expression and transformation of multi-cellular animals. 

Many had tried to achieve what the Appellants eventually did achieve. But, it was the 
Appellants who, using a novel approach, unexpectedly and surprisingly isolated the gene 
encoding the enzyme of interest in a compact complete genetic fragment without excessive 
superfluous sequence, expressed it in a number of recombinant hosts including eukaryotes, and 
proved that the single enzyme was responsible for not only detoxification of pesticides, but also 
detoxification of nerve gases. 

Reading the rejected claims on the disclosed invention shows that several methods of 
using the recombinant detoxification enzyme have been disclosed. Claim 53 relates to a method 
for detoxifying an OP which comprises exposing an OP to the recombinant bacterial 

organophosphorus acid anhydrase.(QPH).„ Specification, p. \3, l. J5.y_eLseq — As„noted in the . 

specification, detoxification is achieved by causing a hydrolytic reaction to occur across the 
susceptible bond of the OP compound. Specification, p. 13, 1. 20-22. By way of example, the 
detoxification of the OP parathion is described. Specification, p. 13, 1. 22-25. 
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Claim 54 relates to a refinement of the method of claim 54 on which it depends applying 
the method to a matrix comprising the OPH enzyme. Specification, p, 13, 1. 30-34. In this 
embodiment, either the recombinant OPH enzyme or a recombinant cell is attached to a matrix 
allowing the construction of a column over which the OP-containing substance may be passed. 
As noted, when a applied directly to specific situations, the embodiment of claim 54 may be 
used in a filtration scheme as claimed in claim 55 (specification, p. 13, 1. 34 - p. 14, 1. 2) or 
in a gas mask as claimed in claim 56 (specification, p. 14, 1. 2-7). When used in such 
embodiments, the recombinant enzyme or recombinant microorganisms expressing the enzyme 
can be exposed variously to either air (claim 57; specification, p. 14, 1. 7-11) or a fluid (claim 
58; specification, p. 14, L 11-16). 

Claim 59 relates to an embodiment in which the recombinant OPH enzyme is used to 
spray onto a locus comprising toxic OP compounds for purposes of detoxifying them. 
Specification, p. 14, 1. 18-31. Claim 60 is an embodiment in which the recombinant OPH 
enzyme is introduced into a contained locus exhibiting OP contamination such as a spent 
commercial-scale pesticide or military nerve gas canister, a military vehicle, a home pesticide 
bottle or can, or even in the contained environment of a human or animal gut following exposure 
to OP poisons. Specification, p. 14, 1. 33 - p. 15, 1. 1-10. Of course, where prevention of 
toxicity is desired, as in the embodiment claimed in claim 64, a locus may be pre-treated with 
the recombinant OPH enzyme or microorganism. 

Claim 61 further refines claim 53 by providing for the gene encoding the OPH enzyme 
to be produced in a transformed microorganism when operably linked to an expression vector. 
Claim 61 recites that the gene of interest will have a particular gene sequence, and that sequence 
is specifically recited in the claim. The sequence is the same as that shown in Figure 1 of the 

specification. (The Board is reminded that , this application _was_jiled prior to Jhe . sequence 

disclosure rules were put in place). The types of vectors (and promoters) and types of 
microorganisms provided by way of example illustrate the approach taken. Specification, Table 
1, p. 9. The same approach can be seen when, as in claim 63, a transgenic eukaryotic organism 
is used as the expression system. Specification, Table 1, p. 9. 
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ISSUES 

I. Does the Specification Provide a Reasonable Written Description for Practicing 
the Claimed Invention, and Are the Claims Properly Rejected Therefor? 

II. Is the Disclosure Enabling Only for Claims Limited to The Specifically Disclosed 
Compounds Such as Parathion, Paraoxon, and Methyl Parathion? 

III. Are the Claims Indefinite for Failing to Particularly Point Out and Distinctly 
Claim the Subject Matter Which Appellant Regards as the Invention? 



IV. 


Are 


Claims 


53, 54, 58, and 59-63 Anticipated by McDaniel et all 


V. 


Are 


Claims 


53, 54, 58, and 59-63 Obvious Over McDaniel et all 


VL 


Are 


Claims 


53, 54, 58, and 59-63 Anticipated By Harper et all 


VIL 


Are 


Claims 


53, 54, 58, and 59-63 Obvious Over Harper et all 


VIII. 


Are 


Claims 


53, 58, and 60 Anticipated By Wild et all 


IX. 


Are 


Claims 


61-63 Obvious Over Wild et all 


X. 


Are 


Claims 


53, 54, and 60 Anticipated By McDaniel? 


XI. 


Are 


Claims 


61-63 Anticipated By McDaniel? 


XII. 


Are 


Claims 


61-63 Obvious Over McDaniel? 


XIII. 


Are 


Claims 


53-54 and 59-64 Obvious Over Munnecke I, Taken With Munnecke 



II, McDaniel et al, and Gottlieb? 

XIV. Are Claims 53-54 and 59-64 Obvious Over Munnecke I Taken With Munnecke 
II, Wild et al, and Gottlieb? 

XV. Are Claims 55-57 Obvious Over Munnecke I Taken With Munnecke II, McDaniel 
et al , and Gottlieb, or Obvious Over Munnecke I Taken With Munnecke II, Wild 
et al , and Gottlieb As Applied To Claims 53-54 and 59-64, and Further In View 

of Qroi ct all - - ^~ 

GROUPING OF CLAIMS 

Claims 53-64 are all properly of a single group. 
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ARGUMENT 

(i) Rejections Under 35U.S.C.§112, First Paragraph 

ISSUE I: Does the Specification Provide a Reasonable Written Description for Practicing 
the Claimed Invention, and Are the Claims Properly Rejected Therefor? 

YRS. DISCLOSURE OF THE MOST ACCURATE DNA SEQUENCE 
KNOW TO THE APPELLANTS AT THE TIME OF FILING, WHERE THE 
SEOUENCE DISCLOSED IS INHERENT IN THE FRAGMENT 
SPECIFICALLY DESCRIBED AND FULLY ENABLED, PROVIDES THE 
MOST REASONABLE WRITTEN DESCRIPTION FOR PRACTICING THE 
CLAIMED INVENTION 

A. The Examiner^s Objection 

The Examiner has objected to the specification under 35 U.S.C. § 112, first paragraph, 
for failing to provide a reasonable written descriptio for practicing the claimed invention. In 
particular, the Examiner has pointed out that the specification recited using P, diminuta and a 
Flavobacterium sp. (ATCC 27551) (the Examiner calls attention to Harper et al. . BX , and 
McDaniel etaL , BY) v^hich the Examiner states set forth DNA sequences coding for ogd where 
the organophosphorus acid anhydrase DNA set forth in Figure 1 of the specification are only 
partially identical. The Examiner takes the position that, from the recited examples in the 
specification, it is not readily apparent that the species of bacteria are any different, that the 
plasmids used are any different, that the isolated DNA that was sequenced was any different, 
or that the functionality encoded by the DNA is any different. Yet, according to the Examiner, 
the sequences recited in the Harper et aL , the McDaniel etaL , the Mulbry et al. . and Figure 1 
of the specification set forth different DNA sequences coding for what is apparently the same 
enzyme. 

The Examiner further notes that the specification recited using the plasmid pCMSl (Fig. 
2 of Harper etaL) and sets fort^ the DNA sequence (Fig. 1)." The ExaMner argues that this 
is apparently the same plasmid and DNA in the specification and the RESULTS section of the 
McDaniel etaL, reference. The Examiner cites in support of this conclusion that Fig. 4 of the 
McDaniel reference is identical to Fig. 2 of the present application. 



12 



In conclusion, the Examiner takes the position that there are apparently at least three 
different references all directed to the apparently identical genetic material where no reference 
indicates a sequence identity for the apparently identical genetic material. Therefore, according 
to the Examiner, a query is raised as to what genetic material is disclosed as having the 
properties of the organophosphorus anhydrase. 

B. A ppellants^ Remarks 

Appellants urge that by following the teaching of the patent application as submitted, one 
of ordinary skill in the art may obtain, without undue experimentation, the PstI fragment 
represented in Figure 1 of the patent specification. As pointed out int eh specification, a source 
of the DNA amenable to the teachings of the present invention is deposited with the ATCC as 
Flavobacterium sp. ATCC No. 27551 (specification p. 7, lines 2-29). Furthermore, in order 
to utilize the fragment in any of the embodiments of the invention, one of skill in the art will 
realize that the most important sequence information provided by the specification in Figure 1 
is the ATG start site identified and verified by the inventors only after considerable effort and 
invention. IT is important to note that no modifications to the sequence which have been 
suggested by the inventors or others modify any portion of the region surrounding the originally 
identified start site which site and immediately surrounding sequence is critical in the preparation 
of proper hook-ups for expression of the gene. For instance, Serdar et al. (Bio/Technology 
7:1151-1155 (1989)) suggests a change in the sequence of Figure 1 of the present application 
at a site no closer than 55 base pairs upstream of the start site identified by the inventors, while 
Mulbry et al. suggests a change at a site no closer than 35 base pairs from the same ATG start 
site. 

Thus, it is submitted that Figure 1 of the present specification complies with 35 U.S.C. 
§ 1 12, first paragraph, by providing a reasonable \vntten descripti^on fo practicing the clai med 
invention. This is submitted to be the case even if the sequence as shown in Figure 1 of the 
specification is modified to the greatest extent suggested by the inventors and others (a change 
of no more than approximately 2%, at most). 
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The Board's attention is also drawn to the relative publication and filing dates of the art 
cited on paragraph spanning pp. 6-7 of the Office Action of May 24, 1991. The McDaniel et 
aL article was published in May 1988. Harper et al. was published in October 1988. The 
present patent application was filed in April 1989. Two subsequent references which discuss 
the sequence of the opd gene were published after the filing date of the present application and 
do not represent prior art. Mulbry et al. (cited by the Examiner in this rejection) was published 
in December 1989, while Serdar et al. (cited in the Mulbry et al. reference as "in press") was 
published November 1989. Thus, while they are of interest for the reasons set forth below, the 
later two publications are not properly cited against the present application. 

The Examiner correctly notes that there are differences between the sequences showing 
in McDaniel et al. . Harper, et al. . Mulbry et al. and Figure 1 of the patent specification. The 
Examiner did not have the benefit of reviewing the non-prior art reference Serdar et al. . but 
should he so have reviewed it he would have been differences between this reference and each 
(including Mulbry et al.) of the four sequences noted above, as well. However, Appellants 
submit that to characterize the sequences as only partially identical is a gross misstatement. The 
subsequently published sequences are, by any standard of comparison, overwhelmingly identical 
to the sequence for the 02d gene originally discovered by the inventors.^ In order to visualize 
how substantially identical these sequences are, the Appellants have produced a chart (Exhibit 
B), entitled " Comparison of opd Sequence Disclosed in Patent Application to Published 
Sequences ." The Board's attention is directed to the appended Exhibit B for purposes of the 
remaining analysis of this basis for rejection. 

There are a total of 1430 bases which overlap form all of the references noted above. 
The sequence originally obtained by the inventors and which was published in McDaniel et al. 

was corrected at nine (9) positions in the subsequent publication by the inventors (Harper et al. ) _ 

which correlates to a percentage difference of less than 1.0% (0.63%). The inventors had, by 



^This conclusion is acknowledged by Serdar et al. (1989), p. 1153, second 
column, third paragraph: "Most of the sequence was found to be identical with 
that obtained by this study." 
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the time that the patent application was to be filed, corrected the sequence by an additional small 
increment (including corrections of corrections made in the Harper et al. sequence). The 
difference between the Harper et al. sequence and that in Figure 1 of the present application is 
again only incremental (nine [9] base changes). Therefore, the best sequence known to the 
inventors at the time the application was filed is shown in the patent application at Figure 1 and 
only differs incrementally from the sequence originally published by the inventors. 

35 U.S.C. § 1 12 mandates the disclosure of the best mode contemplated by the inventors. 
That the inventors were making every attempt to meet this requirement and in fact did os meet 
this requirement is evident in the disclosure of the sequence in Figure 1 which is an 
improvement over the sequence published in both McDaniel et al. and Harper et al. ^ This is 
made even more evident when comparing subsequently published sequences cited by the 
Examiner. Thus, by comparing the coding sequences between Figure 1 of the present 
application and the "corrected" sequence of Mulbry et al. (which was compared to the Harper 
etal. sequence only), one can readily see that twelve (12) of the alleged differences between the 
Harper et al. sequence and the Mulbry et al. sequence are, in fact, identical in the sequence 
disclosed in Figure 1 of the present application. The remaining differences between the Figure 
1 coding sequence disclosed in the present application and that published by Mulbry et al. 
represent only approximately between 1.5%-2.1% (17/1144or 26/1248 differences, respectfully) 
depending upon which termination signal is correct. Furthermore, even though the Mulbry et 
aL authors cite the in press article of Serdar et al. as disclosing an "identical" opd gene 
sequence, in fact there are several differences between these sequences as well. 

The reason that this sequence has proven so difficult to accurately obtain is at least in 
part due to the relatively high G + C content of the DNA of the organisms from which this was 
isolated. Thus, therejs a 53 % (765/1430) G+C content in the PstI fragment sequenced by the 



^It should be noted that: 

There is no statutory basis for reading into the best-mode portion 
a requirement that the mode disclosed be in fact the optimum mode 
for carrying out the invention. In re Bosy, 149 U.S.P.Q. 789 
(C.C.P.A. 1966) . 
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inventors and others/ A phenomenon termed "CG compaction" causes considerable difficulty 
in many of the commonly available DNA sequencing techniques giving rise to spurious G's and 
C's. More recently available technology, such as that more recently employed by the inventors 
and others, has improved the ability of the DNA sequencer to overcome problems associated 
with GC compaction and similar anomalies. 

The Board's attention is drawn to the fact that the vast majority of changes between the 
inventor's own investigations (McDaniel et al. and Harper et al. ) and Figure 1 of the present 
application as well as those between Figure 1 of the present application and the subsequently 
published sequence of Mulbry et al. are, in fact, differences which add, delete or rearrange G's 
and C's in the sequence. Thus, for instance, of the differences between the sequence in Harper 
et al. of the present application and the analogous sequence from Mulbry et al. involve G's and 
C's. Likewise, virtually all of the differences between the sequence of Figure 1 and the 
sequences disclosed in the inventor's own references involve G's and C's. 

It is Appellants' position that Ex pane Marsili et al , 214 U.S.P.Q. 904 (PTO BD, App. 
1979) is controlling in cases where originally disclosed chemical compounds require subsequent 
modification. It is also Appellants' position that Ex pane Maizel, to the extent it is 
distinguishable over the present case, is illustrative of the decisions and tests previously applied 
by the Board. These two cases will be discussed at length below in order to set the stage for 
Appellants' conclusion that the facts of the present case fall squarely under the Ex pane Marsili 
et al decision and are distinguishable over those of Ex pane MaizeL 

Ex pane Marsili et al 

In Ex pane Marsili et al,, an amendment to an originally-filed, complex chemical 
formula was necessitated when "[flurther, more refined, analylicaHnvestigatipn showed" a. minor 
modification was necessitated from that disclosed in the original patent application. A synthetic 



The fact that this high G+C ratio contributes to the minor discrepancies 
in the published sequences is acknowledged by Serdar et al . (1989), p. 1154, 
column 1, last two lines. 
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rifamycin (rifamycin-SV type), the compound discovered by the Marsili appellants, is a highly 
complex antibiotic which "looks" like a purine nucleoside 5 '-triphosphate to bacterial RNA 
polymerase. Exhibit E. The chemical backbone of this compound has many substituents, one 
of which comprises an imidazoline ring. Initially, using less exacting methods, the appellants 
believed that there was a saturated bond in the ring. Later, using the better technology, they 
found that the ring, in fact, contained an unsaturated C-N linkage. This resulted not only in the 
addition of the double bond where none was thought to exist. It also resulted in the necessity 
to remove two hydrogens from the chemical structure and the molecular weight of the 
compound. Relatively speaking, the loss of two hydrogen atoms resulted in an overall small 
change of the total numbers of atoms of a very large chemical compound comprising at least 40 
additional hydrogen atoms, 37 carbon atoms, at least 2 nitrogen atoms, and 11 oxygen atoms 
(molecular weight with 2 additional hydrogen atoms = approximately 700; molecular weight 
without 2 additional hydrogen atoms = approximately 688; 0.3% change in molecular weight) 
(total numbers of atoms with 2 additional hydrogens — approximately 92; total numbers of 
atoms without 2 additional hydrogens = approximately 90; 2.2% change in total numbers of 
atoms). 

The new matter rejection of the Examiner was reversed by the Board. The Board found 
that it was permissible to change the description of a novel isolated chemical since it was not 
necessary to add any characteristics not previously disclosed in the application. The Board 
found this to be distinct from those instances where an original description of a compound was 
insufficient. Relying on In re Nathan, 328 F.2d 1005 (Bd. Pat. App. 1964), the Board found 
that the where the requested change is an inherent characteristic of the claimed compound, that 
such a corrective change is not an addition of new matter to the specification. 

The^Board stated it belief that: _ 

No one derives any benefit from an erroneous statement - neither applicants nor 
the public. 

The product, not the formula or name, is the invention. Citing, Petisi et ah v. 
Rennhard et al, 363 F.2d 903 (CCPA 1966). 
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The PTO exists to carry out the job assigned it by Congress, pursuant to the 
Constitution (Article I, Section 8), i.e., to issue patents which "promote the 
Progress of Science and useful Arts." To refuse correction of the structural 
formula of Appellants' claimed compounds, . . . , would lead to the absurdity of 
issuing a patent which teaches the public in its specification the wrong scientific 
formula for the new products. Marsili at 906-907. 

Ex pane Maizel 

The First Hearing 

In Ex parte Maizel^ the question of correction of a DNA sequence originally disclosed, 
and later found to be incorrect was addressed. 27 U.S.P.Q.2d (PTO Bd. App. 1993). In that 
case, claim 1 (and similar claims) described a recombinant DNA vector which comprised any 
DNA sequence which encoded a protein of a defined range molecular weight, of a particular 
amino acid sequence, and having a BCGF biological activity. The claim language in describing 
the DNA sequence included the phrases "or a biologically functional equivalent thereof or 
"corresponds biologically to." During prosecution, the appellants advised the Examiner that the 
DNA coding sequence set forth in the specification and drawings was in error. The appellants 
original sequencing of the DNA contained three (3) single base errors. Two (2) of the errors 
involved the necessity of deleting a single base at two different positions. These deletions 
caused the need to alter the predicted amino acid composition of the BCGF dramatically, and 
altered to some degree the predicted size of the protein. The examiner rejected claim 1 and 
similar claims on the ground that the subject matter that appellants wanted to claim was not 
described in the specification as filed, and such rejection was styled by the Board as a "new 
matter" rejection. 

The Board recognized that errors may well arise in the sequencing of DNA and that a 
mechanism for correcting such errors in the Patent and Trademark Office is highly desirable. 

However^ the Board-declined- to recommend a general rule, stating that the question of whether 

or not a change in the chemical structure of a DNA sequence set forth in the specification is 
permitted depends on the facts of each case and the significance of the modification to both the 
subject matter claimed (i.e., the invention), and the subject matter described in the specification. 
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The appellants in that case urged that the DNA sequence, although erroneous in the 
specification, was full described and enabled because a deposit of bacterial cells bearing the 
plasmid which contained the actual DNA sequence had been deposited with the American Type 
Culture Collection. It was also argued that Ex parte Marsili controlled and that the appellants 
should be allowed to correct the amino acid sequence of the recombinant BCGF because the 
claimed DNA was described adequately (either by the specification, or by the deposit, or by 
both, although it was not clear to the Board which was the basis of the appellants position). 

However, the Board in that case declined to expand the Ex parte Marsili rationale to the 
appellants facts, holding Ex pane Marsili to its facts as follows: 

(1) Marsili involved claims to a complex chemical compound which were appealed 
because the appellant had discovered a minor error in the disclosed chemical structure 
after filing his application; 

(2) the appellant had provided analytical data and literature references to support the 
propriety and scientific desirability of the changes; 

(3) the original description of the compound in the specification included sufficient 
characteristics to distinguish the compound that was actually claimed; and, 

(4) there was no question of the threat of adding new characteristics not previously 
disclosed in the specification, being only a question of error in a structural formula. 

The issue singled out by the Board for these types of cases is whether the description of the 

claimed compound in the original disclosure is adequate to identify and distinguish the claimed 

subject matter. Citing, In. re Nathan, 328 F.2d 1005, 140 U.S.P.Q. 601 (C.C.P.A. 1964). 

In distinguishing the facts of In re Maizel, the Board took the position that, unlike the 
facts of In re Marsili: 

(1) the appellants wished to jnake changes of a major nature and of the type recognize^ , 
by the art as having potentially drastic consequences on the properties of the DNA and 
protein deduced therefrom; 

(2) appellants provided no evidence that the description of the invention set forth in the 
specification included sufficient characteristics to distinguish the invention set forth in the 
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claims; 

(3) that there was little or no description of the DNA sequence of the claims other than 
the biological activity of the protein it codes for, its presence in the plasmids deposited 
in cells with the ATCC, and a rough estimate of the molecular weights of the fragments 
in those plasmids; 

(4) appellants did not purify and sequence the protein produced by the fragments on the 
plasmids as deposited (the plasmids encoded truncated proteins as opposed to the mature 
BCGF); 

(5) appellants described the protein only by its capability to be produced by bacterial cells 
containing the plasmids and by its biological activity; 

(6) appellants admitted that there were numerous molecules known to have BCGF 
activity; 

(7) appellants claims do not describe the DNA directly but, rather, in terms of the protein 
and/or its amino acid sequence; 

(8) appellants description of the protein solely in terms of its biological function and 
approximate molecular weight was insufficient to describe the protein and place 
appellants in possession thereof. 

The Board concluded that at best the appellant's specification described the deposited cell line 

and the plasmid incorporated therein. 

Further concluded the Board, the specification cannot be said to have adequately 
described the protein or the broad subject matter set forth in claim 1 (and others) because the 
amino acid sequence set forth as a descriptive parameter in the original specification was 
erroneously deduced and the protein was not purified and/or isolated. The Board concluded its 
affirmation of this basis of the rejection under § 1 12, first paragraph, stating, "In other words, 
the specification does not 'convey with reasonable clarity to those skilled in the art that, as of 
the filing date . . . [appellants were] ... in possession of the invention,' i.e., 'whatever is now 
cldmedT^^^'O^ V. ' Mahurkar, 953 F,2d 1555,19 U.S.P.Q.2d 1111, 1117 

(Fed.Cir. 1991). 

The Reconsideration Hearing 



20 



The Maizel appellant requested reconsideration of the Board's decision, and in particular 
that portion of the decision in which the Board affirmed the examiner's rejection of claim 1 (and 
others) under § 1 12 as being directed to subject matter not described in the specification as filed, 
i.e., the "new matter" rejection. The Board summarized the appellant's arguments as: (1) the 
specification is enabling, especially when including the plasmid in bacterial cells in the ATCC 
deposit; (2) the specification inherently enables the sequence contained on the deposited plasmid; 
and, accordingly (3) satisfies the description requirement for the claimed subject matter. 

The Board was again unpersuaded. The Board distinguished enablement and description 
as required under 35 U.S.C § 1 12. Quoting the Court of Appeals for the Federal Circuit, the 
Board agreed that: 

... we hereby reaffirm, that 35 U.S.C § 1 12, first paragraph, requires a 'written 
description of the invention' which is separate and distinct from the enablement 
requirement. The purpose of the 'written description' requirement is broader than 
to merely explain how to 'make and use'; the applicant must also convey with 
reasonable clarity to those skilled in the art that as of the filing date sought, he 
or she was in possession of the invention. The invention is, for purposes of the 
'written description' inquiry, whatever is now claimed (emphasis in Maizel, 
citations omitted in Maizel). 

Next, the Board noted that the invention claimed was not the specific plasmid deposited 
but rather a generic invention directed to DNA which produces either a protein molecule of 
specified amino acid sequence, or a biological equivalent of that protein. The latter requirement 
in the claims was apparently key in the Board's decision to affirm the examiner's rejection. 

The Board addressed the appellant's ATCC deposit. The Board determined that an 
ATCC deposit does not necessarily satisfy the description requirement of § 112. The Board 
analogized an ATCC deposit to that of a cross-reference to an earlier filed patent application for 

the preparation of a' starting material. CitingrEx pane Schmidt-Kastner; \5yV:S^^^ 473 

(PTO Bd, App. 1963). Applying this analogy to the Maizel facts, the Board determined that the 
Maizel deposit did not satisfy the description requirement for either the DNA or the protein 
encoded by that DNA as they were claimed. The Board reached this result because there was 
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no evidence on the record that the skilled artisan having the deposited material would have been 
aware of the BCGF DNA sequence or the BCGF sequence it encoded, nor would they have been 
able to accurately determine the DNA or amino acid sequences without undue experimentation. 
This argument was strengthened according to the Board because the appellant himself was unable 
to accurately sequence the DNA and protein until after the filing date of the application. 

The Board determined that the DNA and protein sequences described in the specification 
were badly misdescribed. Because of this determination, the Board concluded that absent an 
accurate DNA and protein sequences, the description of DNA remaining in the specification had 
to rely strictly on the molecular weight, biological activity and method of preparation (of the 
protein?), and that was insufficient under the facts of MaizeL 

The Board cited the practical guidelines for determining when conception of an invention 

on biological subject matter occurs from Amgen, Inc. v. Chugai Pharmaceutical Co. : 

A gene is a chemical compound, albeit a complex one, and it is well established 
in our law that conception of a chemical compound requires that the inventor be 
able to define it so as to distinguish it from other materials, and to describe how 
to obtain it . , . Conception does not occur unless one has a mental picture of 
the structure of the chemical, or is able to define it by its method of preparation, 
its physical or chemical properties, or whatever characteristics distinguish it. It 
is not sufficient to define it solely by its principal biological property, e.g., 
encoding human erythropoietin, because an alleged conception having no more 
specificity than that is simply a wish to know the identity of any material with 
that biological property, (emphasis added in Maizel, 927 F.2d 1200, 1206, 18 
U.S.P.Q.2d 1016, 1021 (Fed.Cir. 1991)). 

Because, according to the appellant's specification, there were numerous biological molecules 
with the biological property of interest (BCGF-like activity), biological activity per se could not 
be said to be an adequate description of the DNA or protein claimed. Similarly, because there 
were many proteins of the same^mqlecular^ w^^ that described in the specification for .the_ 
protein claimed, neither could molecular weight of the protein as disclosed in the specification 
be said to adequately describe the DNA or protein claimed. Absent these characteristics, the 
Board argued that only the method of making the plasmid remained as a mechanism for 
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adequately describing the DNA. 

Importantly, the Maizel specification did set forth a procedure for preparing the plasmids 
containing a cDNA capable of directing translation of an active protein. But, the Board pointed 
out that the plasmids deposited did not contain full-length inserts of the protein. It was even 
more critical to the Board's decision that out of the 700 clones which contained cDNA inserts, 
only the two resulting in the plasmids deposited coded for the active protein, and each of these 
was of a different molecular weight. The Board concluded that, therefore, even the method of 
making the DNA as detailed in the specification failed to provide an adequate description, 
because there was no guarantee that either of the deposited plasmids would be reproduced by 
following the written description. Because an inaccurate DNA and protein sequences was 
described in the specification, and because the remaining mechanisms for describing the DNA 
could not rely on molecular weight, biological activity, or method of preparation of the DNA, 
the Board found the written description deficient. 

The Board next addressed the scope of the Maizel appellant's claims vis-a-vis the scope 
of the specification description. The claims of Maizel were generic and were directed to 
recombinant vectors or cells comprising DNA sequences encoding a specific protein as set forth 
in the figures or "biologically functional equivalents thereof." Importantly, the Maizel claims 
did not describe the DNA by what it was ("an assemblage of nucleotides") but by what encodes 
(a protein). But, the deduced protein sequence was incorrect and misidentified the protein. 
Absent the correcdy identified protein sequence, it is not possible to describe "biological 
equivalents thereof" even using conservative replacement theories of amino acid substitutions. 

The Board took the position that there is substantial harm done the public when a "badly 
missequenced DNA" is subsequently allowed to issue in a patent, even if it is coirected prior 
to the issuance. This is because, according to the Board, that § 112 "new matter" rejections 
play an important role in establishing the filing dates of applications as prima facie evidence of 
invention (constructive, if not actual). Citing, In re Hawkins, 486 F.2d 569, 179 U.S.P.Q. 157 
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(C.C.P.A. 1973). 



The Present Case 

The case before the Board in this Appeal is similar to that in Marsili in almost every 
regard, the most notable exception being that a 1,300 base pair DNA fragment is a more 
complex chemical structure than a 37 carbon-backbone rifamycin molecule: 

(1) Like Marsili, the present case involves claims to a complex chemical compound 
which are appealed because the present Appellants discovered minor errors in the 
disclosed highly complex and problematic chemical structure after filing the application; 

(2) the Appellants have provided analytical data and literature references to support 
the propriety and scientific desirability of the requested changes; 

(3) the original description of the compound in the specification includes sufficient 
characteristics to distinguish the compound that was actually claimed; and, 

(4) there is no threat of adding new characteristics not previously disclosed in the 
specification, being only a question of error in a structural formula. 

The present invention and the requested changes, on the other hand, are distinct from that 
of Maizel in many regards: 

(1) the Appellants are not proposing changes of a major nature and of the type 
recognized by the art as having potentially drastic consequences on the properties of the 
DNA (no protein sequence is claimed); 

(2) Appellants have provided ample evidence that the description of the invention set 
forth in the specification included sufficient characteristics to distinguish the invention 
set forth in the claims; 

(3) there is ample description of the DNA sequence of the claims other than the 
biological activity of the protein it codes for, including not only its presence in a unique 
native plasmid deposited in cells with the ATCC but also it presence in an entirely unique 
compact DNA fragment of that plasmid the uniqueness of which cannot be denied^ and 
a preciseneSinria^^^ oflhe molecurar weights of the fragments in that plasmid; 

(4) Appellants did purify and, at least to the extent possible, sequenced portions of 
the protein produced by the fragments on the plasmid as deposited (the plasmid encodes 
a complete, native protein); 
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(5) there is, to the extent known by the Appellants, only one molecule having such 
a organophosphorus acid anhydrase activity, and that is the molecule of the invention; 

(7) Appellants claims directly describe the DNA sequence, and do not do so in terms 
of the protein and/or its amino acid sequence; and, 

(8) the invention claimed is a specific method which utilizes a specific composition 
of matter, and is not a generic invention directed to DNA which produces either a protein 
molecule of specified amino acid sequence, or a biological equivalent of that protein. 

The Claimed Invention 

The present claims are method claims, not composition of matter claims, albeit claiming 
methods of using a composition comprising a specific DNA sequence. There is no protein 
sequence claimed (although a putative amino acid sequence is shown). There are no "biological 
equivalents" of the protein claimed. 

Claims 53 and 61 are indicative of the methods claims, and in relevant part provide: 

53. A method for detoxifying an organophosphorus compound comprising 
exposing said compound to recombinant bacterial organophosphorus acid 
anhydrase. 

61. The method of claim 53 wherein said recombinant bacterial organophosphorus 
acid anhydrase is produced by a transformed microorganism comprising an 
expression vector for producing said anhydrase and wherein said vector has a 
cloned bacterial organophosphorus acid anhydrase gene fragment with the DNA 
coding sequence: 

5' 

CTGCAGCCTGACTCGGCACCAG . . . 

ATG CAA ACG AGA AGG GTT GTG CTC . . . 

met gin thr arg arg val val leu . . . 

... CAG GCA TCA CTG TGA 

, . . gin ala ser leu . . . . 3 ' . 



The Description of the DNA 

The methods of the invention only refer to the DNA sequence of recombinant 
organophosphorus acid anhydrase, they do not require a specific amino acid sequence. Even if 
the DNA and deduced protein sequences are incorrect in some minor regard, the description of 

25 



DNA remaining in the specification as to the size of the DNA fragment encoding the protein, 
the requisite and completely unique biological activity of the protein encoded by the DNA 
fragment, and precise foolproof method of preparing the DNA fragment, is sufficiently in 
contradistinction to the facts of Ex parte Maizel and sufficiently similar to the facts of Ex pane 
Marsili to merit the Board holding that a minor correction in the DNA sequence is allowable. 

Errors in the DNA Sequence Are Minor 
While it is vastly correct in its presently disclosed form, and while it is absolutely correct 
(according to the best of the inventors* own results as well as the results of others) as to the 
critical 5' translational start site, the actual sequence outside of the critical 5' region is most 
likely something slightly different but between that disclosed in Figure 1 of the present 
application and the various sequences cited by the Examiner. In fact, this is precisely the 
current best understanding of the Appellants and results in a composite sequence believed by 
them to be the most correct sequence. It is submitted that the Appellants, in complying with the 
best mode requirements in the originally filed application, provided the sequence believed by 
them to be the most accurate. In only a handful of minor ways, the inventors have since 
modified their originally filed sequence. However, for this reason, the Appellants have proposed 
construction of a substitute Figure 1 which they request they be allowed to substitute for the 
originally field Figure 1 . The proposed substitute would make only those conservative changes 
which are a consensus of the presently existing sequence, specifically that shown as the corrected 
sequence in Exhibit B. 

In support of this substitute Figure 1 if allowed, a declaration of the inventors was 
proposed to be submitted as well stating that such substitute does not introduce any substantive 
new matter not the case since the corrected sequence is na inherent characteristic of the opd gene 
sequence enabled by the currenUnye^ Appellants submit that Jhey will, remain „ 

in full compliance with 35 U.S.C. § 112 first paragraph, by providing a reasonable written 
description for practicing the claimed invention. It is, therefore, requested that the Board allow 
the requested substitution informing Appellants' representative how best to achieve such 
substitution and remove this basis for rejection from the case, 
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Precise Characteristics of the DNA Fragment 
The precise size of the DNA fragment is delimited by the PstI restriction sites on either 
side of the coding sequence. That fragment is precisely the 1.3 kb fragment of the native 
plasmid. That native plasmid is resident in the deposited strain and has but one 1.3 kb fragment. 
All of the other PstI fragments of that plasmid are either substantially larger than or substantially 
smaller than the L3 kb fragment encoding the OEd gene. 

The coding sequence for the gene itself practically subsumes the entire 1.3 kb fragment 
length. The start site is no more than about 60 bases from the 5' restriction site, and the stop 
site is little more than 200 bases from the 3' restriction site. As has been pointed out 
previously, there is no disagreement in the filed concerning the originally identified start site, 
the most critical aspect of the DNA sequence for purposes of hooking up the gene for expression 
and use in the methods of the invention presently appealed. 

Unique Biological Activity of the Protein Encoded in the DNA 
Likewise, there is but one enzyme known which fits the descriptions of the specification. 
As far as is known, even the enzymes from the disparate strains of bacteria have identical 
sequences and identical amino acid compositions, ergo identical activities. There are no 
biologically equivalent enzymes known, nor are any claimed. 

Foolproof Method of Preparing the DNA 
There is a foolproof way to obtain the precise DNA sequence necessary to carry out the 
claimed methods. That mechanism is carefully disclosed in substantial detail beginning with all 
the necessary starting materials and precise guidance at each step of the method in order to 
derive the exact DNA fragment, and therefore the exact DNA sequence necessary to carry out 
the hook-ups and recombinant enzyrne expression neces^ obtain the recombinant enzyme 
used by the methods of the claims. 

First, the specification provides at p. 7, 1. 26-36-"The ogd gene is isolated first by 
isolating the native plasmid DNA of ... Flavobacterium sp. (ATCC 27551)." A precise method 
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for so doing is thereafter provided. Next, the specification provides at p. 23, 1. 35 - p. 24, 1. 
13. ""The entire DNA from the degradative plasmid was digested with PstI (generating 
fragments of approximately 18.5, 17.3, 5.3, 4.3, 1.7, 1.6, 1.3, and 0.8 kb) and was subcloned 
into pBR322 within that vector's ampicillin gene. Cell free lysates of Ap' clones selected from 
the Tc' transformants of E. coH HBlOl-4442 [are then] tested for activity." 

Unlike the methods of the Maizel inventors which relied on cDNA techniques and ran 
the risk of allelic variations, there is no other result possible than the DNA sequence obtained 
by the present inventors, albeit slightly in error. In other words, the DNA sequence of the 1.3 
kb fragment and the ogd gene it encodes are inherent, much like the undisclosed double bond 
in the rifamycin-SV of Marsili. The present application provides a very straightforward, simple 
and foolproof way of obtaining the precise DNA fragment necessary to obtain the expression of 
the recombinant organophosphorus acid anhydrase of the claims. There is but a single result if 
the methods of the invention are used. 

ISSUE n: Is the Disclosure Enabling Only for Claims Limited to The Specifically Disclosed 
Compounds Such as Parathion, Paraoxon, and Methyl Parathion? 

NO, THE SPECIFICATION RECITES NUMEROUS OPs WHICH ARE 
SUSCEPTIBLE TO THE ENZYME, INCLUDING OP NERVE GASES 

The Examiner has apparently overlooked evidence of numerous susceptible OPs in the 
specification. Page 32, line 16 et seq. illustrates this point admirably as shown there is a table 
showing that the enzyme was capable of degrading paraoxon, dursban, parathion, coumaphos, 
diazinon, fensulfothion, methyl parathion, and cyanophos. At page 33, lines 20 et seq., there 
can be seen evidence of the enzyme degrading DFP, sarin, and soman. Moreover, the 
specification is quite clear concerning the substrate specificity of the recombinant enzyme. Page 
^\, \\nt 2Q_etjeq.,^ detail what types of OPs will be susceptible to the 

anhydrase attack. What makes this enzyme, in fact, so desirable to commercialize is the very 
breadth of range of substrates which it can attack. The specification cannot address each and 
every such substrate. However, it addresses such key substrates as have particular interest due 
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to their toxicity or due to their prevalence of use. 

In short, the specification teaches a large number of examples of substrates representing 
the genus of substrates susceptible to the cleavage by the anhydrase, and teaches generically 
what sorts of OPs will be substrates. Appellants know of no way short of listing each and every 
one of tlie numerous such substrates of this enzyme to claim the class of substrates other than 
the manner in which it has been done in the claims on appeal. Appellants maintain that the 
breadth of the claims, when read as is proper in conjunction with the specification, is accurate. 

(ii) Rejections Under 35 U.S.C. § 112, Second Paragraph 

ISSUE ni: Are the Claims Indefinite for Failing to Particularly Point Out and Distinctly 
Claim the Subject Matter Which Applicant Regards as the Invention? 

NO. THE CLAIMS RECITE; (1) "EXPOSING" AN OP TO THE ENZYME SINCE 
A VARIETY OF WAYS OF ACHIEVING THE REACTION MAY BE 
ACCOMPLISHED: AND. (2) "ORGANOPHOSPHORUS COMPOUND" IS THE 
BEST KNOWN CHEMICAL TERM TO DESCRIBE THE WIDE RANGE OF OPs 
SUSCEPTIBLE TO DEGRADATION BY THE ENZYME. 

The Examiner has objected to the use of "exposing" in reference to the method of 
detoxifying the OPs using the recombinant enzyme. Appellants utilize this term in order to 
connote the numerous ways in which the specification discloses such detoxification s to occur. 
Other words such as "contacting," "interacting," "reacting," etc, would be equally but no more 
descriptive of these numerous processes. Certain other words such as "mixing," "dissolving," 
"solvating," etc. would be poor choices since these terms may connote a solution or liquid 
matrix which would not account for the instance when air-borne OPs are brought into contact 
with the recombinant enzyme resulting in their detoxification. 

Likewise, the Examiner has objected to the term organophosphorus. Exhibits F-K 
indicate that the Environmental Protection Agency refers to the compounds in a manner 
consistent with that used by the Appellants. These Pesticide Fact Sheets each indicate that the 
chemical family by which the specific OP compounds shown to be susceptible to the recombinant 
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enzyme of the invention are "organophosphates. " While it is true that there are molecules which 
contain both carbon (C: "organo") and phosphorus (P; "phosphorus," "phosphate") that are not 
substrates of the enzyme, the best known term to inclusively cover the broad range of 
compounds which are substrates of the enzyme is "organophosphorus. " 

(iii) Rejections Under 35 U.S.C, § 102 

ISSUE IV: Are Claims 53, 54, and 58-63 Anticipated by McDaniel et all 
NO. MCDANIEL ET AL, IS NOT PRIOR ART. 

A. The Examiner^s Rejection 

The Examiner has rejected certain of the claims under 35 U.S.C. § lp2(a) as being 
anticipated by McDaniel et al. (BY). The Examiner takes the position that McDaniel et al. 
discloses cloning and expression of an lopd gene encoding a phosphotriesterase using the same 
strains, vectors, restriction enzymes and DNA fragment. The Examiner further notes the 
unexplained disparity of the sequences noted previously and concludes that the DNA sequences 
are the same. 

The Examiner also takes the position that this same reference forms the basis for a 
rejection under 35 U.S.C. § 103. This rejection will be treated separately below. 

B. A ppellants' Remarks 

The Board's attention is again drawn to the relative publication and filing dates of the art 
cited. The McDaniel et aL anicle was published in May 1988. The present patent application 
was filed in April 1989. 

MPEP 715.01(c) states: 

Where the applicant is one of the co-authors of a publication cited against his 

application, he is not required to file an affidavit or declaration under 37 C:F.R. 

1.131. The publication may be removed as a reference by filing a disclaiming 
affidavit or declaration of the other authors. Ex parte Hirschler, 110 U.S.P.Q. 
384. 
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However, a co-author's disclaiming affidavit is apparently not necessarily required. In In re 
Km, 687 F.2d 450,215 U.S.P.Q. 14 (CCPA 1982), the Court held that disclaiming affidavits 
were not necessary. The Court clearly stated that authorship does not give rise to any 
presumption regarding inventorship. The only requirement appears to be a "reasonable showing 
supporting the basis for the applicant's position." 215 U.S.P.Q. at 18. The Examiner, under 
this case law, is not free to speculate about the alternatives in the face of the applicant's own 
sworn satisfactory explanation. See, In re Kusko, 215 U.S.P.Q. 972 (PTO Bd. App. 1981) 
(reaching the same opinion). 

The Declaration of Invention filed in conjunction with the present application is submitted 
by Appellants to be in accord with the present application is submitted by Appellants to be in 
accord with the relevant case law cited above in providing a "sworn satisfactory explanation" 
of the inventorship of the present application.^' The reference McDaniel et al. was co-authored 
by McDaniel, Harper and Wild. The reference Harper et al. was co-authored by Harper, 
McDaniel, Miller and Wild. Co-inventor Raushel was not an author on either of these articles. 
The additional co-authors of both the McDaniel et al. and Harper et al. references were either 
technicians (Harper) or students (Miller) working in conjunction with the inventors in order to 
reduce the inventions of McDaniel, Wild and Raushel to practice. 

It is believed by the Appellants that this further explanation in combination with the 
originally filed sworn Declaration of Inventorship is sufficient to fully overcome the rejection 
under 35 U.S.C. § 102(a) cited against the application in view of cases such as In re Katz, The 
principal inventor who directed the work of both Harper and Miller (McDaniel), is in fact the 
prosecuting attorney of the case and is the person who signed the statements regarding his 



^The relevant -portion of ^ the~"Decraration"sworn to by' eacH""o"f the three' 

inventors of the present application and filed therewith in the Patent and 
Trademark Office states: 

I believe I am the original, first and sole inventor (if only one 
name is listed below) or the below named inventors are the original, 
first and joint inventors (if plural names are listed below) of the 
subject matter which is claimed and for which a patent is sought on 
the invention entitled RECOMBINANT ORGANOPHOSPHORUS ACID ANHYDRASE 
AND METHODS OF USE the specification of which is attached hereto. 
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supervision of Harper and Miller in merely reducing to practice his and the other inventors 
inventions. He was, as were all of the other inventors (and, for that matter. Harper and Miller) 
under a common duty to assignee any and all such inventions to the common original assignee 
(Texas A&M University). It is, therefore, maintained by the Appellants that mr. Mcdaniel's 
statement and signature as an inventor and as the prosecuting attorney moots the requirement for 
a separate declaration. However, should the Board so require, a disclaiming affidavit from both 
Harper and Miller will be obtained and submitted. 

ISSUE VI: AreCIaims 53, 54, and 58-63 Anticipated By Harper ^< a/.? 
NO> HARPER ET AL. IS NOT PRIOR ART, 

A. The Examiner^s Reiection 

The Examiner has rejected certain claims under 35 U.S.C. § 102(a) as being anticipated 
by Harper et al. (BY). Similarly to the rejection stated for McDaniel et al. above, the Examiner 
takes the position that McDaniel et al. discloses cloning and expression of an opd gene encoding 
a phosphotriesterase where the DNA sequence is the same for 2^. diminuta and a Flavobacterium 
sp. (ATCC 27551). The Examiner again notes that the same strains, vectors, restriction enzymes 
and DNA fragment disclosed in the reference are used in the patent application. The Examiner 
again further notes the unexampled disparity of the sequences noted previously and concludes 
that the DNA sequences are the same. 

The Examiner also takes the position that this same reference forms the basis for a 
rejection under 35 U.S.C. § 103. This rejection will be treated separately below. 

B. A ppellants^ Remarks 

The Board's attention is again drawn to the relative publication and filing dates of the art 
cited. Harper et al. was published in October 1988. The present patent application was filed 
in April 1989. 

As noted above, the same arguments apply as an explanation of the authorship and 
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inventorship of the McDaniel et al. and Harper et la. publications. It is believed by the 
Appellants, as argued above, that this statement is sufficient to fully overcome the rejection 
under 35 U.S.C. § 102(a) cited against the application in view of cases such as In re Katz. 
However, should the Board so require, a disclaiming affidavit from both Harper and Miller will 
be obtained and submitted. 

ISSUE Vm: Are Claims 53, 58, and 60 Anticipated By Wild et a/.? 

NO, WILD ET AL. TEACHES AWAY FROM THE PRESENT 
INVENTION. ITS TEACHINGS WOULD UTTERLY FAIL TO PROVIDE 
THE NECESSARY DNA AND RECOMBINANT PROTEIN. 

The Examiner has rejected certain claims under 35 U.S.C. § 102(b) as being anticipated 

by Wild et al. (AT) or Mulbry et al. (AY). The Examiner takes the position that Wild et al. 

discloses cloning and expression of organophosphorus degrading genes from P. diminuta and a 

Flavobacterium and that Mulbry et al. discloses cloning and expression of organophosphorus 

genes from R diminuta and a Flavobacterium (ATCC 27551)using a cloned DNA fragment that 

contained the ogd gene derived from R diminuta . The Examiner additionally takes the position 

that while the DNA sequence is not disclosed in either of the references, that only "routine 

sequencing would have been needed to determine the sequence. " 

The Examiner also takes the position that this same reference forms the basis for a 
rejection under 35 U.S.C. § 103. This rejection will be treated separately below. 

B. A ppellants' Remarks 

Wild et al. does not teach the DNA sequence of the opd gene nor does it anticipate 
the difficulty that the present inventors encountered in obtaining the sequence and 
the initiation codon necessary for subsequent manipulation of the opd gene for 
purposes of the critical expression of the gene. 

The Board's attention is drawn to the fact that the Wild reference does not teach where 
the open reading frame occurs within the originally isolated fragment from the soil bacteria. In 
fact, the Wild reference teaches that it is possible to enhance expression of the ogd gene product 
by removing approximately 250 base pairs of DNA from the 5' flanking sequence of the 
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fragment. To the contrary, the present invention teaches that removal of such a region of DNA 
from the ggd gene-containing fragment eliminates any OPA activity (see, Fig. 2). Thus, if one 
were to follow the teachings of the Wild reference, one would place the initiation site of the ogd 
gene at least 250 base pairs down stream of the PstI site and approximately at least 190 base 
pairs away from the actual initiation site. In fact, were one to make such a construction by 
deleting the first 250 base pairs from the Pst I fragment one would throw away the fragment 
containing the actual initiation site. What the disclosures of the Wild reference reiterates, in 
fact, is the confused state of the art prior to the present invention. 

Thus, while there are some similarities between the elements of the present invention and 
the Wild reference, the critical discoveries which allowed the inventors and others to 
successfully clone, sequence, and express high levels of opd gene product had to await the 
inventions described in the present application. For these reasons, the Appellants submit that 
the Wild reference is improperly cite by the Examiner as a barring reference under 102(a). It 
is, therefore, requested that this basis of rejection be removed from the case. 

ISSUE X: Are Claims 53, 54, and 60 Anticipated By McDaniel? 

NO, MCDANIEL TEACHES AWAY IN IMPORTANT REGARDS, 
A. The Examiner's Rejection 

The Examiner has rejected certain claims under 35 U.S.C. § 102(b) as being anticipated 
by McDaniel (AZ). The Examiner takes the position that the McDaniel reference discloses 
cloning the expression of an o^d gene encoding a phosphotriesterase using the same strains, 
vectors, restriction enzymes and DNA fragment as the present invention disclosure. The 
Examiner in particular notes at least page iii, the tables, page 46, 55-56, 69, figures 17 and 19, 
pages 82, 89-91 and 1 16-120. The Examiner correctly points out that although sequencing was 
performed, there was no disclosure of the sequence in the reference. . 

The Examiner also takes the position that this same reference forms the basis for a 
rejection under 35 U.S.C. § 103. This rejection will be treated separately below. 
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B. A ppellants' Remarks 

The McDaniel reference (AZ) represents a Ph.D. dissertation of one of the inventors. 
It was preliminarily in nature as to the studies which were ultimately to give rise to the 
inventions of the present application. Clear evidence of the preliminary nature of this reference 
is the fact that the DNA sequence of the opd gene is not disclosed herein although attempts to 
obtain such a sequence were clearly carried out as shown in the reference at the points 
recognized by the Examiner. The inventors were unable at the time of the publication of this 
reference to even provide preliminary sequencing information since the difficulties heretofore 
described prevented them from accurate sequencing. 

Thus, while the McDaniel reference does give an indication of research in progress which 
led to the invention, it clearly does not teach one of skill in the art how to make the invention. 
In fact, the McDaniel reference teaches away from the current invention in important ways. For 
these reasons, Appellants submit that the McDaniel reference does not anticipate the present 
invention and should, therefore, be removed as a basis for rejection of the claims. 

ISSUE XI: Are Claims 61-63 Anticipated By McDaniel? 

NO, MCDANIEL TEACHES AWAY IN IMPORTANT REGARDS, 

Again, clear evidence of the preliminary nature of this reference is the fact that the DNA 
sequence of the opd gene is not disclosed herein although attempts to obtain such a sequence 
were clearly carried out as shown in the reference at the points recognized by the Examiner. 
The inventors were unable at the time of the publication of this reference to even provide 
preliminary sequencing information since the difficulties heretofore described prevented them 
from accurate sequencing. The rejected claims each specifically require the recombinant DNA 
sequence of the invention. 



Thus, while the McDaniel reference does give an indication of research in progress which 
led to the invention, it clearly does not teach one of skill in the art how to make the invention. 
In fact, the McDaniel reference teaches away from the current invention in important ways. For 
these reasons. Appellants submit that the McDaniel reference does not anticipate the present 
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invention and should, therefore, be removed as a basis for rejection of the claims. 



(iv) Rejections Under 35 U.S.C. § 103 

ISSUE V: Are Claims 53, 54, 58, and 59-63 Obvious Over McDaniel et aU 

NO. MCDANIEL ET AL. IS NOT PRIOR ART. PURSUANT TO THE 
ARGUMENTS RAISED ABOVE. 



ISSUE VH: Are Claims 53, 54, 58, and 59-63 Obvious Over Harper et all 

NO. HARPER ET AL. IS NOT PRIOR ART. PURSUANT TO THE ARGUMENTS 
RAISED ABOVE. 



ISSUE IX: Are Claims 61-63 Obvious Over WUd et al.1 

NO. WILD ET AL. TEACHES AWAY FROM THE PRESENT INVENTION. ITS 
TEACHINGS WOULD UTTERLY FAIL TO PROVIDE THE NECESSARY DNA 
AND RECOMBINANT PROTEIN. PURSUANT TO THE ARGUMENTS RAISED 
ABOVE. 



ISSUE XH: Are Claims 61-63 Obvious Over McDaniel? 

NO. MCDANIEL TEACHES AWAY IN IMPORTANT REGARDS. PURSUANT 
TO THE ARGUMENTS RAISED ABOVE. 



ISSUE Xm: Are Claims 53-54 and 59-64 Obvious Over Munnecke I, Taken With 
Munnecke H, McDaniel et al., and Gottlieb? 

NO. MUNNECKE I IS A GENERAL REFERENCE WHICH MERELY ALLUDES 
TO THE DESIRABILITY OF TREATING PESTICIDES WITH 
MICROORGANISMS. CRUDE NATIVE ENZYMES AND PURIFIED. NOT 
RECOMBINANT PESTICIDES: MUNNECKE II MERELY SHOWS THE 
UTILITY OF USING A CRUDE OP DEGRADING ENZYME FROM A MIXED , 
BACTERIAL CULTURE; MCDANIEL ET AL. IS NOT PRIOR ART: GOTTLIEB 
LIKE MUNNECKE I AND II IS A REFERENCE WHICH ALLUDES TO THE 
USE OF NON-RECOMBINANT ENZYMES IN DEGRADATION OF GASEOUS 
OPs; MCDANIEL ET AL. IS NOT PRIOR ART. 

Munnecke I does not refer to any recombinant enzyme. It does not refer to any OP- 
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degrading OP enzyme. The reference is, in fact, merely a very general reference which 
discusses the desirability of using crude extracts of microbial enzymes to detoxify pesticides. 
Munnecke II also fails to recite any teaching of a recombinant enzyme useful in OP degradation. 
This reference merely teaches that a crude OP-degrading activity derived from a mixed bacterial 
culture of unknown constituency may be used to degrade OPs when immobilized in a column 
of resin. Gottlieb, like Munnecke II, merely alludes to the use of immobilized crude enzymes, 
none of which are recombinant, to treat gaseous phase OPs. McDaniel et al. is not prior art, 
for the reasons stated above. 



ISSUE XIV; Are Claims 53-54 and 59-64 Obvious Over Munnecke I Taken With 
Munnecke U, Wild et al., and Gottlieb? 

MUNNECKE I. MUNNECKE n. AND GOTTLIEB ARE DISTINCT AND DO NOT 
TEACH RECOMBINANT ENZYMES AS ARGUED ABOVE: WILD ET AL. 
TEACHES AWAY FROM THE PRESENT RECOMBINANT ENZYME FOR THE 
REASONS STATED ABOVE 



ISSUE XV: Are Claims 55-57 Obvious Over Munnecke I Taken With Munnecke H, 
McDaniel et al., and Gottlieb, or Obvious Over Munnecke I Taken With Munnecke H, 
Wild et al, and Gottlieb As Applied To Claims 53-54 and 59-64, and Further In View of 
Grot etal.? 

MUNNECKE I. MUNNECKE H. AND GOTTLIEB ARE DISTINCT AND DO NOT 
TEACH RECOMBINANT ENZYMES AS ARGUED ABOVE: WILD ET AL. 
TEACHES AWAY FROM THE PRESENT RECOMBINANT ENZYME FOR THE 
REASONS STATED ABOVE; MCDANIEL ET AL. IS NOT PRIOR ART: GROT 
IS A NON-ENZYMATIC METHOD OF PROTECTING AGAINST OP TOXICITY 



Each of Munnecke I, Munnecke II, Gottlieb, and Wild et al. are distinct and do not teach 
the invention alone or in combination for the reasons stated above. McDaniel et al. is not prior 
art for the reasons stated above. 



Grot is a reference which incorporates a highly fluorinated ion exchange polymer bearing 
a sulfonic acid functional group into a protective garment for the purposes of degrading OPs. 
There is no teaching of an enzymatic detoxifying enzyme. Moreover, there is no teaching of 
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a recombinant OP-degrading enzyme. Grot is not, therefore, a reference properly combinable 
or one which if viewed alone, teaches the methods of using a recombinant OP-degrading enzyme 
as that of the invention to detoxify OPs, 

A ppellants^ General Remarks 

It is respectfully submitted that the foregoing references, alone or in combination, fail 
to teach or even to suggest any of Appellants' invention, but in particular fail to teach or even 
to suggest the steps necessary to accurately sequence the ogd gene, to obtain the necessary 
information to determine the start site of the gene, which knowledge is absolutely necessary in 
order to modify the DNA in a manner to allow commercial scale heterologous expression of the 
OPA enzyme and which knowledge is absolutely necessary to obtain heterologous expression of 
the membrane-associated enzyme from soil bacteria in eukaryotic systems. The proper context 
for determining the issue of obviousness or nonobviousness is the Supreme Court's decision in 
Graham v. John Deere, 383 U.S. 1, 148 U.S.P.Q. 459 (1966) that sets forth the following 
considerations: 

(1) The scope of and content of the prior art; 

(2) The differences between the prior art and the claims at issue; 

(3) The level of ordinary skill the pertinent art; and 

(4) Secondary considerations such as commercial success, long-felt and unresolved 
needs, failures of others, etc. 

See MPEP §§ 706. 

1. Scope and Content of the Prior Art 

a. McDaniel et al> Does Not Qualify As 35 U.S.C. § 103 Prior Art 

The Board's attention is again drawn to the Appellants' arguments above relating to 

removal of this- reference-as a publication bar to the patentability of the present application:" It 

is believed by the Appellants that the arguments above are similarly sufficient to fully overcome 

the rejection under 35 U.S.C. § 103 cited against the application in view of cases such as In re 
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Katz. However, Appellants wish to reiterate that should the Board so require, a disclaiming 
affidavit from both Harper and Miller will be obtained and submitted. 

b. Harper et ah Does Not Qualify as 35 U.S.C. § 103 Prior Art 

The Board's attention is drawn to the arguments addressed in "a." above. It is believed 
by the Appellants, as argued above, that these arguments are sufficient to fully overcome the 
rejection under 35 U.S.C. § 103 cited against the application in view of cases such as In re Katz. 
However, should the Board so require, a disclaiming affidavit from both Harper and Miller will 
be obtained and submitted. 

c. Wild et aK ; (1) does not teach the DNA sequence of the opd gene; (2) does not 
anticipate the difficulty that the present mventors encountered in obtaining the 
sequence and the initiation codon necessary for subsequent manipulation of the opd 
gene for purposes of the critical expression of the gene; (3) does not teach means for 
overcoming any of the difficulties encountered by the Applicants; and (4) does 
clearly teach away from the present invention. Moreover, there is nothing in Wild 
et ah which suggest the combinations proposed by the Exammer* 

As was pointed out previously, there are at least four published versions of the opd gene 

sequence, three of which were carried out by different laboratories using different techniques, 

yet presumably of the identical DNA sequence. Moreover, the sequence disclose din the present 

patent application is yet another version of the same sequence derived with substantial research 

and development by the present inventors. While all of these sequences are substantially the 

samey-the fact- that there sis" not -even-to date a fully- agreed" upon"sequence""between" those 

involved in the research in this field clearly points out the difficulty encountered by the inventors 

in obtaining a sequence for the gene they had isolated. 
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More importantly for the purposes of the present invention however, is the difficulty that 
was encountered in obtaining the translational open reading frame for the opd gene. Unlike 
genes isolated from the bacterium Escherichia coH, the genes isolated from soil bacteria like 
those of the present invention were not well-characterized at the time of the making of the 
present invention. Only a handful of Pseudomonas genes had been isolated at the time of the 
present invention and no Flavobacterium genes had been isolated to the inventors' knowledge. 

Thus, while it was reasonable to presume that the initiation codon would be an ATG 
codon, it was just as reasonable to assume that the initiation codon was GTG (at lest some art 
of which the inventors were aware at the time of the making of the invention indicated GTG was 
a possible initiation codon in bacteria) and, in fact may have been an initiation codon altogether 
novel unlike the classical enteric bacteria. This increased the potential starting sites for the gene 
substantially especially int eh GC-rich DNA of these soil bacteria. The fact that the initiation 
codon most likely included at lest one, and possibly tow, G nucleotide(s) further complicated the 
search for the proper coding sequence of the opd gene. This was particularly true since the 
inventors knew that they were likely to be at least partially incorrect as to the actual G's and C's 
in the sequence due to the phenomenon of GC compaction discussed above. 

Further difficulty was quickly encountered when the inventors tried to sequence the 
minuscule amounts of partially purified organophosphorus acid anhydrase (OP A) obtained from 
R coH cells transformed with the heterologous opd gene having failed to do so adequately in the 
sot organisms. The very low activities associated with normal expression techniques as 
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illustrated in the specification at p. 9 are indicative of the problems encountered by the inventors 
and others in obtaining enough purified protein to sequence for purposes of determining the 
actual coding sequence for the opd gene. Thus, as pointed out in the specification at p. 23, lines 
10-34 and p. 25, lines 8-13, it became necessary for the inventors to use fusion proteins in order 
to overcome the substantial roadblocks they and others had encountered in purifying the 
sequencing the OPA enzyme. Moreover, in order to achieve the substantial purifications of the 
invention, effective amounts of expression of the membrane-associated enzyme had to be 
achieved in a heterologous cell such as R coH or in baculovirus-infected insect cells. 

The Board's attention is additionally drawn to the fact that the Wild reference, which was 
s preliminary report in the earliest stages of the inventors' research, does not teach where the 
open reading frame occurs within the originally isolated fragment from the soil bacteria. In fact, 
the Wild reference teaches that it is possible to enhance expression of the ogd gene product by 
removing approximately 250 base pairs of DNA from the 5' flanking sequence of the fragment. 
To the contrary, the present invention teaches that removal of such a region of DNA from the 
o^d gene-containing fragment eliminates any OPA activity (See, Fig. 2). Thus, if one were to 
follow the teachings of the Wild reference, one would place the initiation site of the ggd gene 
at least 250 base pairs down stream of the PstI site and approximately at least 190 base pairs 
away from the actual initiation site. In fact, were one to make such a construction by deleting 

the first- 250 base pairs from the PstP fragment one Avould throw away the"fragmerit containir^^^^ 

the actual initiation site. What the disclosures of the Wild reference reiterates, in fact, its the 
confused state of the art prior to the present invention 
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As noted previously, these type problems were recently the focus of concern for the 
CAFC. In Amgen, Inc. v. Chugai Pharmaceutical Co., Ltd., 927 F.2d 1200 (Fed. Cir. 1991), 
the defendants asserted error in the district court's legal conclusion that in this case the 
inventor's conception occurred simultaneously with reduction to practice. The codefendants 
claim the inventor was the first to conceive a probing strategy of using two sets of fully- 
degenerate cDNA probes of two different regions of the EPO gene to screen a gDNA library. 
Defendants here further claimed that another inventor conceived this strategy in 1981, was 
diligent until he reduced it to practice in May of 1984 and thus should be held to be a § 102(g) 
prior art inventor over Amgen's inventor who reduced the invention to practice in September 



1983. 



The CAFC was presented, therefore, with the question of when exactly, in the cloning 
and sequencing of a previously unknown DNA sequence whose encoded amino acid sequence 
is also unknown, does reduction to practice occur. The Court held: 

Prior to 1983, the amino acid sequence for EPO was uncertain, 
and in some position the sequence envisioned was incorrect. Thus,' 
until Fritsch (Chugai's inventor) had a complete mental conception 
of a purified and isolated DNA sequence encoding EPO and a 
method for its preparation, in which the precise identity of the 
sequence is envisioned, or in terms of other characteristics 
sufficient to distinguish it form other genes, all he had was an 
oly^tive to make an invention which he could not then adequately 
describe or define. 



It is submitted by Appellants here that a similar situation existed in the invention of the 
present application. The amino acid sequence for OPA was entirely unknown prior to the 
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disclosure by Appellants in a journal article less than one year prior to the filing of the present 
invention. Until that item, the location of the gene, the correct gene sequence, the start site and 
the putative amino acid sequence were not only purely speculative but actually incorrectly 
characterized. Thus, until the present inventors had "a complete mental conception of a purified 
and isolated DNA sequence" encoding the correct OP A amino acid sequence, "and a method for 
its preparation, in which the precise identity of the sequence is envisioned, or in terms of other 
characteristics sufficient to distinguish it from other genes," all the present inventors or any 
others had was "an objective to make an invention" which could not then be adequately 
described or defined. 

Thus, while there are some similarities between the elements of the present invention and 
the Wild reference, the critical discoveries which allowed the inventors and others to 
successfully clone, sequence, and express high levels of opd gene product had to await the 
inventions described in the present application. For these reasons, the Appellants submit that 
the Wild reference is improperly cited by the Examiner as a barring reference under § 103. It 
is therefore, requested that this basis of rejection be removed from the case. 

e. The McDaniel (AZ) reference does not disclose the opd gene sequence and, 
moreover, teaches away from the present invention in a number of critical ways. 

The McDaniel reference (AZ) represents a Ph.D. dissertation of one of the inventors. 

It was preliminary in nature as to the studies which were ultimately to give rise to the inventions 

of the present application. Clear evidence of the preliminary nature of this reference is the fact 

that the DNA sequence of the o^d gene is not disclosed herein although attempts to obtain such 
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a sequence were clearly carried out as shown in the reference at the points recognized by the 
Examiner. The inventors were unable at the time of the publication of this reference to even 
provide preliminary sequencing information since the difficulties heretofore described prevented 
them from accurate sequencing. 

Moreover, even the limited sequencing that was carried out resulted in a serious error 
in estimating the initiation site of the ogd gene. This is clearly indicated in Table 9 on page 100 
of this reference. Here it can be seen that the ogd gene is said to possess a GTG start site and 
various promoter sequences 5' thereof. In actuality, the bona fide start site is some 18 base pairs 
from the GTG identified in this reference and the 5' promoter regions are vastly different than 
those shown in the Table 9 of this reference (it is to be noted that the largest part of these 
differences are accounted for by the GC compaction problem noted before). Thus, if the skilled 
technician sued the teachings of the McDaniel reference, he would clearly mistake the actual 
start site of the opd gene since it teaches away from the ATG site identified through substantial 
effort and inventive approaches to sequencing the DNA and protein as taught by the present 
patent application. 

Furthermore, the McDaniel reference clearly points out this failure of the inventors at 
the time of the publication of this reference to determine the actual start site of the gene. The 
Board's attention is drawn to p. 98, liens 21-24 and p. 101, lines 1-2 of the McDaniel reference. 
It is made clear here that clarification of the start sites of the ogd gene would require Sl- 
nuclease mapping and/or purification and sequencing of the gene product. It was also made 
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clear that these techniques were unavailable to the inventors as tools since purification of the 
membranae-bound enzyme and the isolation of mRNA had not been feasible. Had, of course, 
the DNA sequence on the start site and open reading frame been available to the inventors at the 
time of publishing this reference, it would most certainly have been included in its entirety and 
fully characterized. It was not since data were preliminary, flawed and internally inconsistent 
at the time. 

The Board's attention is drawn to the important fact that there is no teaching the 
McDaniel reference which definitively shows a molecular weight of the OPA enzyme. Very 
clearly, molecular weight gels were inconclusive as to the weight of the protein (see Fig. 22). 
The approximately 1300 bp fragment isolated in this study potentially could code for a protein 
ranging from 10,000 to 65,000 Da ([1300 bp -r 3 bp/amino acid] x - 150 ^Vamino acid = 
65,000 Da). There was no way to determine where, in this range, the OPA fell. The inventors 
at the time of the drafting of this reference postulated the existence of a 31,000 Da protein (as 
shown in Fig. 22 of the reference). However, this could not be confirmed since there were 
other prominent bands ranging from the 65,000 range and down {see e.g. , band at approximately 
26,000 Da) with similar characteristics and representing as likely a candidate protein. 

Thus, while the McDaniel reference does give an indication of research in progress which 
led to the invention, it clearly does not teach one of skill in the art how to make the invention. 
In fact, the McDaniel reference teaches away from the current invention in important ways. For 
these reasons, Appellants submit that the McDaniel reference does not anticipate the present 
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invention. Nor does this reference teach or suggest the combinations proposed by the Examiner 
and should, therefore, be removed as a basis for rejection of the claims. 

The Munnecke I, Munnecke II, Gottlieb, and Grot references do not discuss methods of 
using recombinant enzymes and will not be further addressed here. Instead, Appellants refer 
to their arguments above as to each of these references. 

2. The Differences Between the Claims and the Cited Art 

Claim 53 and those depending from it relates to a method of using a 
recombinant bacterial organophosphorus acid anhydrase 

No reference nor combination of references proposed by the Examiner teaches or 
suggests the requisite inventions of both a substantially purified and isolated bacterial 
organophosphorus acid anhydrase gene and the DNA sequence coding for the enzyme. Only 
with the teaching of the present disclosure is it possible to locate the start signal and open 
reading frame of the ogd gene. Without these teachings, one is left with little more than has 
been known in the art for years. Without the sequence of the gene disclosed in the present 
invention, and in particular with the inability of the prior art to isolate and purity the OP A 
enzyme, no prior art references alone or in combination teach the skilled artisan the manner of 
locating, isolating or purifying the actual opd gene. 

Claim 53 and those depending from it relates a recombinant enzyme capable of 
degrading CPs, which recombinant enzyme is encoded in an integral opd gene with 
known start signal and defined sequence, contained within a small DNA fragment 
derived from a native plasmid. 

No reference nor combination of references teaches or suggest the requisite knowledge 
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of the start site and the characterized sequence necessary to produce OPA from a recombinant 
vector as claimed. Only by following the teachings of the present invention could one of skill 
in the art have predictably and with relative certainty obtained such requisite information. The 
Board's attention is again drawn to the limitations that existed at the time of the making of the 
present invention. 

(1) Few sequences exited for genes from soil bacteria, in particular, no sequences 
were known for Pseudomonas diminuta or Flavobacterium bacterial genes; 

(2) Thus, there was no way to predict for certain the nature of the start site, 
promoter, internal sequences, terminators and the like for these soil bacteria; 

(3) The DNA of these bacteria was known to have a high GC content and, thus, the 
sequencing was commensurately difficult; 

(4) The difficult in sequencing (GC compaction) caused the inventors numerous 
difficulties since the likelihood that G's and C's were either missing or wrongly 
placed substantially increased the likelihood of incorrect placement of start signals 
containing G's ("ATG" or "GTG" were the signals known at the time of the 
making of the invention)p; 

(5) Certain of the prior art references clearly taught away from the present invention; 

(6) The prior art references must lead one of skill in the art to make the combinations 
of art, which none of the references do; and, 

(7) Even if the prior art references are properly combinable, they do not teach the 
necessary elements of the start site and the gene sequence. 

Claim 53 and those depending from it relate to the expression of opd in 
microorganisms or eukaryotic cell lines (i.e. "recombinant"). There is simply no 
teaching or suggestion in the art that indicates heterologous expression would be 
possible at levels necessary to achieve the successful purification of the membrane- 
associated protein OPA. 

The Board's attention is additional drawn to the failure of any prior art reference to teach 
or suggest the combination of the o^d gene with a heterologous promoter for heterologous 
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expression in a host other than the original host. This failure in the prior art is a direct result 
of the lack of knowledge about the start site and sequence provided by the present invention. 
Even where the opd gene is expressed under the control of its own promoter, the increased 
expression is achieved in a soil bacterium and occurs by control of the copy number of the 
vector. 

Moreover, there is nothing in the art that suggests that a membranae-associated protein 
from soil bacteria could be expressed as an active protein in an eukaryotic cell line. 

Therefore, it is respectfully submitted that no reference alone or in combination teach the 
critical aspects of the present invention. Even if the references are properly combinable as 
proposed by the Examiner, the combinations do not derive the teachings disclosed in the present 
invention. 

3. Level of ordinary Skill in the Art 

The Graham inquiries point to a conclusion of nonobviousness of the present claims 

regardless of the presumed level of ordinary skill in the art. However, absent evidence to the 

contrary, a person or ordinary skill in the art is presumed to be one who essentially follows 

conventional wisdom and does not undertake to innovate. As stated by the Federal Circuit in 

Standard Oil Co. v. American Cyanamid Co., 227 U.S.P.Q. 293, 298 (Fed. Cir. 1985): 

A person of ordinary skill in the art is also presumed to be one 
who thinks along the line of conventional wisdom in the art and is 
not one who undertakes to innovate , whether by patient, and often 
expensive, systematic research or by extraordinary insights, it 
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makes no difference which. (Emphasis supplied) 

Appellant submits that one who follows conventional wisdom would not extrapolate the > 

subject matter of the present claims from the teachings of the references proposed by the 

examiner. Accordingly, it is submitted that none of the references are combinable in the manner 

supposed by the Examiner. More importantly, there is clearly no motivation in any of these 

references relied upon by the Examiner to make the combinations proposed by the Examiner, 

Specifically, none of the cited references suggest. The requisite start signal and gene sequence 

disclosed only in the present application. As the Patent and Trademark Office Board of Appeals 

stated in the case of Ex Parte Chicago Rawhide Manufacturing Co., T12> U.S.P.Q. 351, 353 

(PTO Bd. App. 1984); 

The prior art must provide a motivation or reason for the worker 
in art, without the benefit of the Appellant^ s application , to make 
the necessary changes in the referenced device. (Emphasis added) 

In the present case, no motivation is provided by any of the references to produce the 
present invention. Only by hindsight and with the knowledge of the present application could 
one reasonably propose that the cited prior art renders the invention obvious. Furthermore, as 
pointed out on numerous occasions by the Federal Circuit, the use of "hindsight" gleaned from 
the Appellants' specification is an entirely improper means for finding a motivation to combine 
cited references. In re Corkill, 226 U.S.P.Q. 1005, 1008 (CAFC 1985). 

Even if the references are properly combinable, they nevertheless fail to teach or suggest 
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the invention. As pointed out above, none of the references discloses the requisite combination 
of known start site and gene sequence. For the foregoing reasons, it is respectfully submitted 
that the invention as defined by claims currently in the case are patentable over the art. 

4. .Secondary Considerations 

As the Court of Appeals for the Federal Circuit has unequivocally stated in Custom 

Accessories, Inc. v. Jeffrey-Allan Industries, Inc., I U,S.P.Q.2d 1196 (Fed. Cir. 1986): 

Objective evidence of non-obviousness includes commercial success, long- 
felt but unresolved need, failure of others, and copying. When present, such 
objective evidence must be considered. It can be the most probative evidence of 
non-obviousness in the record, and enables the district court to avert the trap of 
hindsight. On the other hand, the absence of objective evidence does not 
preclude a holding of non-obviousness because such evidence is not a requirement 
for patentability. 

These objective criteria are individually addressed below as they each apply to the present 
invention. The Board is respectfully requested to give all such evidence the requisite 
consideration. 

Long-felt But Unresolved Need 

The continuing long-felt and unresolved need in our communities for safe and effective 
means to eliminate and protect against the toxic effects of organophosphorus compounds is well 
known and has continued to be an issue at the forefront of public attention. This continuing and 
unresolved concern was poignantly and graphically demonstrated in at least two recent television 
broadcasts which are provided for the Board's review. 
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The sensitivity of certain individuals to home pest control application of 
organophosphorus pesticides such as dursban was the topic of a thirteen (13) minute segment of 
NBC Today on May 16, 1991 (Exhibit D). In this documentary (pp. 26-28) Katherine Couric, 
co-host, narrates the story of Mrs. Chris Weidner, an individual who suffers from a sensitivity 
to organophosphorus pesticides such as dursban. The graphic account related in this exhibit 
speaks for itself. 

However, the Board's attention is particularly drawn to the discussion between Dr. 
Marion Moses of The Pesticide Education Center and Warren Stickle of the Chemical Producer's 
and Distributor's Association. Dr. Moses' comments are apparently much more in keeping with 
current EPA evaluations of these toxic compounds than are Mr. Stickle' s. See, e.g.. Exhibits 
F-K which is a collection of "Pesticide Fact Sheets" published by the EPA, which fact sheets 
clearly show the concern which the government has concerning compounds such as ethyl 
parathion, Diazinon, fenitrothion, coumaphos, acephate and malathion. 

Even more alarming was the report (Exhibit C) presented by Peter Jennings on ABC 
Wold News Tonight concerning Diazinon poisonings due to home applications, especially such 
exposures to small children, shown on May 9, 1991. In this documentary, reporter Bill 
Greenwood narrates the tragic Diazinon poisoning of Mr. Tom Latimer. Again, the Board's 
attention is drawn to the tragic consequences of such pesticide poisonings. The Board is 
provided a transcript of this program which is not as descriptive as the video tape itself. If so 
desired, the Appellants can produce the tape for viewing at the Board's convenience. 
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Protection systems for home applications of organophosphorus pesticides are certainly 
of paramount need and, as yet, remain an unresolved problem for modem science. The Board's 
attention is additionally directed to the desire by major producers of these pesticides to develop 
technology to degrade pesticides both at the production level and at the consumer level. The 
Board's attention is drawn to the March 4, 1995 letter to Ms. Ann Levy (whose company 
TECHSOURCE represented Appellants in licensing the present invention) from American 
Cyanamid Co. (Exhibit N) and to the letter of June 5, 1991 to Dr. D, R. Eger (of the same 
firm) from the Ortho Division of the Chevron Chemical Co. (Exhibit L; follow-up letter at 
Exhibit M). These letters both further support the long and unsatisfied need in the commercial 
community for the products and processes of the present invention. 

However, detoxification problems of startling proportions involving organophosphorus 

neurotoxin confront both government and commercial endeavors as well and are not limited to 

home pesticide use. The Board is reminded of the surprising finding by the present inventors 

that the enzyme of the present invention was effective in detoxifying one of the most common 

nerve agents produced by the military. The Board's attention is first drawn to a recent 

newspaper report by Keith Schneider of the New York Times published in the Houston 

Chronicle on Sunday, May 5, 1991 (Exhibit A, p. 12A). It will be noted in that article, that: 

Hampered by flaws in design and operation, the Army's program to incinerate the 
nation's enormous stockpile of chemical weapons is falling years behind schedule, 
experiencing huge cost increases and stirring public protests in six states and the 
South Pacific. . . . The project is part of the more than $200 billion the Pentagon 
has proposed to spend in the next 30 to 50 years to prevent the spread of poisons 
and clean up its contaminated bases and munitions factories .... [T]he Army 
has proposed burning all its mustard gas and nerve agents [primarily 
organophosphorus compounds] - 60 million to 70 million pounds of the world's 
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deadliest chemicals - in nine incinerators. 
As noted in the specification, p. 2, lines 1-5, the U.S. Army Research office provided funding 
for portions of the research involved in the making of this invention. More recently, the 
Department of the Navy has provided similar funding. While incineration has apparently been 
chosen as the most expeditious means of detoxifying these compounds, the Army maintains 
interest in using the enzyme, if they are produced on a commercially feasible scale, to handle 
localized detoxification in spills, cleanups and transfer operations. 

Commercial Success 

Coupled with the clearly existing long-felt and unresolved needs established above is the 
initial proof of commercial success for the pilot-scale products and processes of the present 
invention. As evidence of this initial success, the Board's attention is drawn to the letter 
discussing a contractual agreement between the Chevron Chemical Company and the Assignee 
of the present invention (Exhibit M). 

This Agreement notes that payment of $25,000 for evaluation of the products and process 
of the present invention is anticipated. That this commercial success has been a result of the 
nature and acceptance of the invention rather than from some relatively unrelated fact, such as 
marketing is most clearly indicated by the sophistication of the purchasing party, the Ortho 
Division of the Chevron Chemical Company. Since the market for this product is as yet 
undeveloped, no data can be presented as to market share, growth in market share, replacement 
of earlier products sold by others, or retail dollar amounts. However, the nexus required to 
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exist between the claimed invention and the commercial success is evident. 



Another indicia of the commercial success of the present invention is the apparent interest 
in supporting research and development of the recombinant enzyme by biotechnology companies 
such as Amgen. Ciineyt M. Serdar, the first author of Serdar et al. (1989), began research in 
this area under Douglas M. Munnecke at the University of Oklahoma {see, e.g., Serdar et al. 
[1982]), completed a PH.D. in this area at the University of Texas at Austin under David T. 
Gibson {see, e.g., Serdar and Gibson [1985]) and apparently was encouraged to continue the 
work after he was hired by Amgen Inc. of Thousand Oaks, CA {see, e.g., Serdar et al. [189]). 
This work was apparently carried out by Serdar at Amgen even in the face of all of the prior 
art cited by the Examiner in this Office Action and other prior art made of record in the 
Information Disclosure Statement filed in this case. Since it is very unlikely that a commercially 
successful biotechnology firm such as Amgen would fund research and development of a project 
that held no commercial potential for success , one may infer that at lest Amgen considers the 
development of the recombinant OPA enzyme to have a potential for commercial success. 

Copying 

Copying the claimed invention, rather than one in the public domain, is indicative 
of non-obviousness. Specialty Composites v. Cabot Corp,, 6 U.S.P.Q.2d 1601 
(Fed. Cir. 1988). 

The Board's attention is drawn to the clear copying by others of the present invention. 
If the skilled artisan were to follow the teachings of the prior art, he would fail to derive the 
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present invention. For instance, if the skilled artisan were to follow the teachings of either 
Serdar, et al. or Mulbry et al. . he would isolate a very large segment of DNA from the active 
plasmid (in excess of 5 kb). He would then attempt to express this heterologously and fail {see, 
e.g., both references.) He would, therefore, be unable to obtain purified OPA> Lacking the 
purified protein, he would have no way to determine the location of the o^d gene. It is only by 
copying the methods of the represent invention that others were able to produce the sized-down 
DNA fragment. In particular, if the skilled artisan were to combine the teachings of McDaniel 
et al. which incorrectly showed the position and nature of the start signal, he would fail. Only 
by coping the start signal and sequence disclosed by the present invention were others capable 
of repeating the invention. 

Failure of Others 

The differences between the prior art and the invention defined by the asserted 
claims, the availability of that art to all workers int eh field, the failure of 
established competitors in a highly competitive market to make the invention 
despite the incentive to do so, the admittedly non-obvious performance benefits 
realized through the claimed invention, the impressive commercial success of the 
claimed product, the praise of independent commentators and the forbearance of 
competitors from infringing the patent all go to confirm the claimed invention was 
not obvious at the time it was made to a person of ordinary skill in the art. S. C. 
Johnson & Son, Inc. v. Carter-Wallace, Inc., 225 U.S.P.Q. 1022 (N.Y. 1985). 

Moreover, even the prior art cited by the Examiner shows the failures to achieve the 

present invention by others. The Board's attention has been drawn in arguments made above 

to numerous of these failures. However, in summary, it can be unequivocally stated that no 

other worker in the field, including the inventors themselves, had achieved the present invention 

until it was achieved by the inventors and disclosed in the present application. In fact, others 
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had failed to: 

(1) identify the actual start signal; 

(2) sequence the gene; 

(3) heterologously express sufficient quantities of OPA to allow determination of the 
amino acid sequence; or 

(4) transform eukaryotic cell lines with opd . 

These failures occurred even in the face of readily available prior art to all workers in the field, 
and even in view of the impetus for established competitors in the highly competitive market to 
make the invention. 

From the foregoing remarks, it is submitted that a conclusion of nonobviousness is 
compelled. The Appellant has addressed each of the Examiner's comments in the Office Action 
as they pertain to Section 103 rejections. 

CONCLUSION 

The each of the bases for the Examiner's rejection of the claims on appeal have each 
been addressed. The Appellants maintain that they have invented a novel and unobvious 
recombinant OP-degrading enzyme. They also maintain that they have fully enabled, disclosed 
and taught the methods of using this recombinant enzyme to detoxify OPs. In particular, they 
maintain that they disclosed the best DNA sequence available at the time of filing of the 
application, and that although there may be minor modifications necessary in view of 
subsequently applied techniques, that the modifications requested were inherent in the molecule 
as was fully disclosed and enabled by the application. Much of the principal art cited by the 
Examiner is maintained by the Appellants to be removed by statements of the inventor/attorney 
who directed the work of non-inventor assistants. Other of the art cited is clearly a teaching 
away from the present invention. Even if there was a prima facie obviousness of the invention 
by the combinations proposed by the Examiner, the Appellants maintain that it is overcome by 
a strong showing of secondary considerations. Therefore, the Appellants respectfully request the 
Board to reverse the Examiner's rejections and issue the present claims. 
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Respectfully submitted, 

^ 



C. Steven McDaniel, pro 
Registration No. 33,962 
(713) 238-8010 

Conley, Rose & Tayon 
P. O. Box 3267 
Houston, Texas 77253-3267 
Tel. (713) 238-8000 
Fax (713) 238-8008 
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APPENDIX 

Claims on Appeal 

A ; method for detoxifying an organophosphorus compound 
comprising exposing said compound to recombinant bacterial 
organophosphorus acid anhydrase. 

The method of claim 53 wherein said exposure is accomplished 
by passing said compound through a matrix comprising said 
recombinant anhydrase. 

The method of claim 54 wherein said matrix is further 
comprised of a filtration device. 

The method of claim 55 wherein said device is a gas mask. 

The method of claim 53 wherein said organophosphorus compound 
is in air. 

The method of claim 53 wherein said organophosphorus compound 
is in a fluid. 

The method of claim 53 wherein said exposure is accomplished 
by spraying said recombinant anhydrase on a locus comprising 
the organophosphorus compound. 
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60. The method of claim 53 wherein said exposure is accomplished 
by introducing said anhydrase into a container comprising the 
organophosphorus compound. 



61. The method of claim 53 wherein said recombinant bacterial 
organophosphorus acid anhydrase is produced by a transformed 
microorganism comprising an expression vector for producing 
said anhydrase and wherein said vector has a cloned bacterial 
organophosphorus acid anhydrase gene fragment with the DNA 
coding sequence: 
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AAG CTT GAG CCC TCA CGG GTT TGT ATT GGT CAC AGC GAT GAT ACT GAC GAT TTG 
lys leu glu pro ser arg val cys ile gly his ser asp asp thr asp asp leu 

AGC TAT CTC ACC GCC CTG CTG CGC GGA TAC CTC ATC GGT CTA GAC CAC ATC CCG 
s r tyr leu thr ala leu leu arg gly tyr leu ile gly leu asp his ile pro 

CAC AGT GCG ATT GGT CTA GAA GAT AAT GCG AGT GCA TCA CCG CTC CTG GGC ATC 
his ser ala ile gly leu glu asp asn ala ser ala ser pro leu leu gly ile 

CGT TCG TGG CAA ACA CGG GCT CTC TTG ATC AAG GCG CTC ATC GAC CAA GGC TAC 
arg ser trp gin thr arg ala leu leu ile lys ala leu ile asp gin gly tyr 

ATG AAA CAA ATC CTC GTT TCG AAT GAC TGG CTG TTC GGG TTT TCG AGC TAT GTC 
met lys gin ile leu val ser asn asp trp leu phe gly phe ser ser tyr val 

ACC AAC ATC ATG GAC GTG ATG GAT CGC GTG AAC CCC GAC GGG ATG GCC TTC ATT 
thr asn ile met asp val met asp arg val asn pro asp gly met ala phe ile 

CCA CTG AGA GTG ATC CCA TTC TAC GAG AGA AGG GCG TCC CAC AGG AAA CGC TGC 
pro leu arg val ile pro phe tyr glu arg arg ala ser his arg lys arg cys 

CAG GCA TCA CTG TGA 
gin ala ser leu 

CTAACCCGGCGCGGTTCTGTGTCACCGACTTGCCGTGCATGACGCCATCTGGATCCTTCCACGCAGCGGCC 

ACTATTCCCCGTCAAGATACCGAACGATGAAGTCGCGCATCGATCGATAGGCATCTTCAATGTGATCAGGG 

CTGCCACCTCCAAAGCCGGTGGCCACCCCTGTCGATAGTCTTGAGGGACGGTAGCGACGACCGTGCTTTTC 

GTGAACTGCAG 

3. 



62. The method of claim 53 wherein said recombinant bacterial 
organophosphorus acid anhydrase is produced by a transformed 
eukaryotic cell line comprising an expression vector for 
producing said anhydrase and wherein said vector has a cloned 
bacterial organophosphorus acid anhydrase gene fragment with 
the DNA coding sequence: 
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ACTATTCCCCGTCAAGATACCGAACGATGAAGTCGCGCATCGATCGATAGGCATCTTCAATGTGATCAGGG 

CTGCCACCTCCAAAGCCGGTGGCCACCCCTGTCGATAGTCTTGAGGGACGGTAGCGACGACCGTGCTTTTC 

GTGAACTGCAG 

3, 

63. The method of claim 53 wherein said recombinant bacterial 
organophosphorus acid anhydrase is produced by a transformed 
eukaryotic organism comprising an expression vector for 
producing said anhydrase and wherein said vector has a cloned 
bacterial organophosphorus acid anhydrase gene fragment with 
the DNA coding sequence: 

5' 

CTGCAGCCTGACTCGGCACCAGTCGCTGCAAGCAGAGTCGTAAGCAATCGCAAGGGGGCAGC 
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CTAACCCGGCGCGGTTCTGTGTCACCGACTTGCCGTGCATGACGCCATCTGGATCCTTCCACGCAGCGGCC 
ACTATTCCCCGTCAAGATACCGAACGATGAAGTCGCGCATCGATCGATAGGCATCTTCAATGTGATCAGGG 
CTGCCACCTCCAAAGCCGGTGGCCACCCCTGTCGATAGTCTTGAGGGACGGTAGCGACGACCGTGCTTTTC 
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GTGAACTGCAG 
3. 
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The Lexmgton-Blue Grass Army depot in Rich- The plans have drav^n protests from residents 

mond, Ky., is one of nine sites proposed by the living near the Kentucky site where thousands of 

Army for burning mustard gas and nerve agents, rockets are stored. 



under construction at Tooele, and a 
second is nearing final stages of 
design at the army depot near Annis- 
ton. 

But in the six other states, and in 
the island nations of the South Pa- 
cific, the Army's proposal to burn its 
collection of rockets, land mines, 
projectiles and bombs filled with 
chemical warfare agents has caused 
communities to react with disgust 
and horror. 

In one recent protest 1,000 resi- 
dents of Madison County, Ky., 
jammed a school gymnasiuni to con- 
front Army officials who want to 
build a $250 million incinerator to 
destroy thousands of rockets that are 
fjtored at the 15,000-acre Lexington- 
Slue Grass depot. 

"It is just hard for us to believe 
that this safe little community is 
where chemical weapons will be 
ourned," said Faye Lakes, the 48- 
v'ear-old manager of a grocery store 
in Speedwell, on the southeast bound- 
ary of the depot and less than three 
miles downwind from the proposed 
incinerator site. 

Opal Gentry, Faye's 70-year-old 
rtiother and the store's owner, added: 
* People are going to keep it out. 
Mind you, we will." 

When the Army announced more 
than six years ago that it intended to 
incinerate the rockets, it was seen as 
£ threat to a way of life; the reaction 
v:as so striking that some residents 
said even they were surprised. The 



Councils in Richmond and Berea, 12 
miles south of here, have unani- 
mously passed resolutions urging the 
Army to halt its program. The Madi- 
son County Fiscal Court, the county 
governing body, also passed a resolu- 
tion protesting the incinerator, as 
did the faculty of Berea College, the 
student senate at Eastern Kentucky 
University in Richmond and a host of 
other organizations. 

"You ever find anybody who does 
trust their government?" asked Ros- 
coe V. Buckland, an 81-year-old re- 
tired professor of education who 
lives in Berea. "The Army's gotten 
the idea they can just push people 
around out here. You know this is 
Daniel Boone country. People aren't 
going to be pushed around." 

The Army has never been popular 
in Madison County. There is still 
great resentment about the seizure 
in World War II of the county's best 
farmland to establish the depot. Peo- 
ple became angrier in the 1970s when 
they learned that the military had 
filled 49 of the 901 concrete storage 
bunkers at the depot with obsolete 
M-55 rockets containing chemicals 
so dangerous that a tiny drop on the 
skin or absorbed through the eves is 
lethal. 

The evidence of potential prob- 
lems is overwhelming, opponents 
say. The Army's own studies re- 
ported problems at the new incinera- 
tor on Johnston AtolL 
At one point, the incinerator 
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tests, the incinerator failed to func- 
tion 80 percent of the time. Designed 
to incinerate 192 rockets a day, the 
equipment was capable of destroy- 
ing fewer than 50 on the days it 
operated. Conveyor belts melted, the 
incinerator overheated and auto- 
matic equipment broke down. - 

Baronian, the deputy program 
manager, said the Army is spending 
nearly $4 million to change equips 
ment at Johnston Atoll, and that 
subsequent tests have shown better 
performance. 

Peter Hille, an instructor at Berea* 
College, said central Kentucky resi- 
dents are worried about the release 
of dioxin, furans and other cancer- 
causing chemicals. "There isn't an 
incinerator in the world that has 
performed anywhere close to what 
this one has to, to be safe," he said. 
"There isn't any room for error." • 

Other opponents said they fear 
that once the stockpile was burned, 
that would not be the end of it. The 
incinerator would continue to be 
used, they fear, for destroying other 
toxic military wastes or even for 
commercial hazardous waste. 

"They say it will only take a year 
and a half to burn rockets out there," 
said Katherine Flood, a retired bank 
executive from Richmond. "You can 
bet they have other plans for a $250 
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RICHMOND, Ky. -f Hampered by 
flaws in design and operation, the 
Army's program to incinerate the 
nation's enormous stockpile of 
chemical weapons is falling years 
behind schedule, experiencing huge 
cost increases and stirring public 
protests in six states and the South 
Pacific. 

Taxing in equal measures the na- 
tion's technological know-how, the 
Treasury and the public trust, the 
Army's Chemical Etemilitarization 
Program is one of the most extraor- 
dinarily complex and expensive pro- 
jects the United States has under- 
taken to dispose of the wastes and 
destroy the deadly weapons of the 
Cold War. 

The project is part of the more 
than $200 billion the Pentagon has 
proposed to spend in the next 30 to 50 
years to prevent the spread of poi- 
sons and clean up its contaminated 
bases and munitions factories. 

An even larger project to contain 
radioactive and toxic wastes at nu- 
clear weapons plants is being man- 
aged by the Energy Department. 
Altogether, the government is spend- 
ing nearly $6 billion this fiscal year 
on military environmental projects. 

Driven by congressional mandates 
and a chemical arms treaty Presi- 
dent Bush signed with President 
Mikhail S. Gorbachev of the Soviet 
Union last June, the Army has pro- 
posed burning all its mustard gas 
and nerve agents — 60 million to 70 
million pounds of the world's deadli- 
est chemicals — in nine incinerators. 

Eight of them are to be built at 
military bases in the United States 
where chemical weapons have been, 
stored for decades. The weapons are 
at Army depots in Anniston, Ala.; 
Pine Bluff, Ark.; Pueblo, Colo,; New- 
port, Ind.; Richmond, Ky.; Aberdeen, 
Md.; Umatilla, Ore., and Tooele, 
Utah. 

The ninth site is on Johnston Atoll, 
700 miles southwest of Honolulu in 
the South Pacific. An incinerator has 
already been built on the atoll, which 
has been a military test site for more 
than 40 years. 

Most of the chemicals are 30 years 
or older and have become obsolete 
because age has caused the chemi- 
cals to deteriorate and because the 
necessary guns and launching plat- 
forms no longer exist. 

Army scientists say incineration is 
more reliable and safer than any 
other technology they have studied. 

The Army also says the risk of an 




The Army has proposed burning its stockpiles ot nerve and mustard 
gases in incinerators at nine bases, eight of them in the continental 
United States. Figures shown are the percentage of the total 
stockpile at each base; the ninth, with 6.6 percent, is on Johnston 
Atoll in the South Pacific. 
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accident during incineration is much 
smaller than if chemical weapons 
were left alone. 

But critics in Kentucky and other 
states say these statements are no 
more accurate than others the Army 
has made about the program. Saying 
there are safer and cheaper disposal 
methods, the critics say the Army's 
own studies have reported problems 
with experimental incinerators. 

In 1985. Congress passed legisla- 
tion requiring destruction of the 
stockpile by 1994. The directive was 
part of an agreement under which 
Congress allowed the Pentagon to 
produce a new generation of chemi- 
cal weapons, the first built since the 
late 1960s. 

The Army said in 1985 that the 
incineration technology was well 
proven and it estimated the cost of 
the program at $1.7 billion. In 1988, 
after the Army acknowledged trou- 
ble at its experimental incinerator in 
Utah, Congress amended the law and 
extended the deadline until 1997. The 
cost estimate then climbed to $3 
billion. 

Auditors with the General Ac- 
counting Office, an investigative 
arm of Congress, now say the Army 
may not be finished before 2002, the 
deadline in the Soviet treaty. In 
addition, costs have soared to more 
than $4 billion. 

The Army has spent S1.2 billion on 
the program since 1986 and in some 
respects it has blazed new engineer- 
ing and political paths for Pentagon 
environmental nrojecis. said Charles 



New York Times 

Baronian, the deputy program man- 
ager. 

More than $133 million was used to 
try to prove the technology in a 
small incinerator at the Tooele 
Army Depot, 30 miles southwest of 
Salt Lake City. A larger $240 million 
prototype incinerator was con- 
structed on Johnston Atoll. 

The Army spent $162 million build- 
ing a small advanced incinerator 
and safely destroying BZ. a halluci- 
nogen, at the Pine Bluff Arsenal, 30 
miles southeast of Little Rock, Ark. 

Last summer, despite opposition in 
Europe, the United States and the 
South Pacific, the Army* spent $53 
million moving more than 400 tons of 
chemical arms from U.S. bases in 
Germany to Johnston Atoll without 
incident. 

The Army has also spent more 
than $340 million studying the safety 
of incineration, considering alterna- 
tives, conducting environmental 
studies, holding innumerable public 
hearings and financing community 
groups to review the Army's con- 
duct. 

*The Army has bent over back- 
wards to be sympathetic to the con- 
cerns of citizens." said Baronian 
from the project's headquarters at 
the Aberdeen Proving Ground. 

In Utah and Alabama, citizens say 
they are satisfied with how the Army 
conducted itself and have responded 
to proposed chemical weapons incin- 
erators with overwhelming support. 
Not surprisingly, the Army's first 
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EXHIBIT B 



COMPARISON OF OPd SEQUENCE DISCLOSED 
IN PATENT APPLICATION SERIAL NO. 07/344,258 
TO PUBLISHED SEQUENCES 



1 = Patent Application 

2 = McDaniel et al. (1988). 

3 = Harper et al. (1988) 



4 = Serdar et al. (1989) 

5 ?= Mulby & Karns (1989) 

6 = Corrected Sequence 



1 CTGCAG---CCTGACTCGGCACCAGTCGCT 30 

2 • _ _ _ ■ 

3 _ _ - 

4 G T C 

5 

6 



1 GCAAGCAGAGTCGTAAGCAATCGCAAGGGG 6 

2 

3 

4 

5 

6 



opd coding Sequence 
1 gcagcatg'caaacgagaagggttgtgctca 9 

2 
3 
4 

■5 

6 . . . ■ 



consensus start codon 



[ )= a blank space means identity (homology) with the sequence in 
the patent application 

(-]= a hyphen means a base is missing in the sequence in which 
hyphen occurs but which base occurs in another sequence 



1 

2 
3 
4 

5 
6 



G 
C 
C 



C 
G 
G 



GGCAGCTCGGCAGGATTCTTGCGTGCTT 270 



1 GGCCAGAGTTCTTCGGTAGCCGCAAAGCTC 300 

2 

3 

4 

5 

6 ?/C 

1 TAGCGGAAAAGGCTGTGAGACGATTGCGC- 330 
2 

3 C 

4 G C 

5 G C 

6 G C 



1 
2 
3 
4 
5 
6 



GC CAGAGCGGCTGGCG-GCGTGCGAACG 360 



G 
G 
G 



T 
T 
T 
T 
T 



1 
2 

3 
4 
5 
6 



ATTGTCGATGTGTCGACTTTCGATATCGGT 390 



1 
2 
3 
4 

5 
6 



CGCGACGTCAGTTTATTGGCCGAGGTTTCG 420 



[ )= a blank space means identity (homology) with the sequence in 
the patent application 

[-]= a hyphen means a base is missing in the sequence in which 
hyphen occurs but which base occurs in another sequence 
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1 

2 
3 
4 
5 
6 



CGGGCTGCCGACGTTCATATCGT G G C G G C G 450 



1 
2 
3 
4 
5 
6 



ACCGGCTTGTGGTTCGACCCGCCACTTTCG 480 



1 

2 
3 
4 
5 
6 



ATGCGATTGAGGTATGTAGAGGAACTCACA 510 



A G 
A G 



1 

2 
3 
4 
5 
6 



C-AGTTCTTCCTGCG-TGAGATTCAATATG 540 
T G 
T G 



1 

2 
3 
4 
5 
6 



GCATCGAA 



G-ACACCGGAATTAGGGCGGGC 
T 
T 



570 



1 
2 
3 
4 
5 
6 



ATTATCAAG.GTCGCG A.C C A C. A G G C A A G G C G 600 



( ]= a blank space means identity (homology) with the sequence in 
the patent application 



[-]= a hyphen means a base is missing in the sequence in which 
hyphen occurs but which base occurs in another sequence 
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I 



1 ACCCCCTTTCAGGAGTTAGTGTTAAAGGCG 630 

2 

3 

4 

5 

6 

1 GCCGCCCGGGCCAGCTTGGCCACCGGTGTT 660 

2 

3 

4 

5 

6 



1 CCGGTAACCACTCACACGGCAGCAAGTCAG 690 

2 

3 

4 

5 

6 



1 CGCGATGGTGAGCGAGGCAGGCCGCCATTT 720 

2 

3 

4 - - 

5 - 

6 - - 



1 TTGAGTCCGAAG-CTTGAGCCG-TCACGGG 750 

2 - - 

3 - - 

4 G C 

5 G 

6 G C 



^ Incorrectly left out of Mulbry and Karns as a 
difference in Fig. 5. 



[ ]= a blank space means identity (homology) with the sequence in 
the patent application 



[-)= a hyphen means a base is missing in the sequence in which 
hyphen occurs but which base occurs in another sequence 



1 TTTGTATTGGTCACAGCGATGATACTGACG 780 

2 

3 

4 

5 

6 



1 ATTTGAGCTATCTCACCGCCCT-GCTG--C 810 

2 _ _ _ 

3 _ _ _ 

4 C C G 

5 C C G ' 

6 C C G 



1 GCGGATACCTCATCGGTCTAGACCACATCC 840 

2 

3 

4 

5 

6 



1 
2 
3 
4 
5 
6 



CGCACAGTGCGATTGGTCTAGAAGATAATG 870 



1 
2 
3 
4 
5 
6 



CGAGTGCATCACCGCTCCTGGGCATCCGTT 900 



G C 
G C 
G C 



1 
2 
3 
4 
5 
6 



CGTGGCAAACACGGGCTCTCTTGATCAAGG 930 



[ ]= a blank space means identity (homology) with the sequence in 
the patent application 



(-]= a hyphen means a base is missing in the sequence in which 
hyphen occurs but which base occurs in another sequence 
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1 

2 
3 
4 
5 
6 



CGCTCATCGACCAAGGCTACATGAAACAAA 960 



1 
2 
3 
4 
5 
6 



TCCTCGTTTCGAATGACTGGCTGTTCGGGT 990 



1 

2 
3 
4 
5 
6 



TTTCGAGCTATGTCACCAACATCATGGACG 1020 



1 
2 
3 
4 
5 
6 



TGATGGATCGCGTGAACCCCGACGGGATGG 1050 



1 
2 
3 
4 
5 
6 



CCTTCATTCCACTGA^GAGTGATCCCATTC - 1080 



C 
C 



Stop codon postulated by patent application. 



( ] = 
[-] = 



a blank space means identity (homology) with the sequence in 
the patent application 



a hyphen means a base is missing in the sequence in which 
hyphen occurs but which base occurs in another sequence 
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w 



1 TACGAGAGAAGGGCGTCCCACAGGAAACGC 1110 
2 

3 
4 
5 
6 



1 TGCCAGGCATCACTGTGACTAACCCGGCGC 1140 

2 G 

3 G 

4 G 

5 G 

6 G 



1 GGTTCTGTGTCACCGAC-TTGC---CGTGC 1170 

2 - 

3 - - - 

4 - C 

5 - C 

6 - C 



G G G 
G G G 
G ?^ ? 



1 ATG^ACGCCATCTGGATCCTTCCACGCAGCG 1200 

2 

3 

4 G C 

5 G C 

6 ? ? 



1 GCCACTATTCCCCGTCAAGATACCGAACGA 1230 

2 

3 

4 C G 
5 

6 ? ? 



* Inventors have not re-sequenced the DNA 3' of this 
point since it most likely is not included within the open 
reading frame. 

* Stop codon postulated by Mulbry and Karns/Serdar et al. 



[ ]= a blank space means identity (homology) with the sequence in 
the patent application 



[-)= a hyphen means a base is missing in the sequence in which 
hyphen occurs but which base occurs in another sequence 
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1 TGAAGTCGCGCATCGATCGATAGGCATCTT 1260 

2 

3 

4 
5 
6 



1 CAATGTGATCAGGGCTGCCACCTCCAAAGC 1290 

2 

3 

4 

5 T 

6 ? ? 



1 
2 
3 
4 
5 
6 



CGGTGGCCACCCCTGTCGATAGTCTTGAGG 1320 



1 
2 
3 
4 
5 
6 



GACGGTAGCGACGACCGTGCTTTTCGTGAA 1350 



G C A C 
G C A C 



1 C T G C A G 1356 

2 

3 

4 

5 

6 



Vpto^02.iDC* 



Mulbry and Karns incorrectly show Harper et al. places 
a "C" here. 



[ ]= a blank space means identity (homology) with the sequence in 
the patent application 



a hyphen means a base is missing in the sequence in which 
hyphen occurs but which base occurs in another sequence 
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EXHIBIT C 

WORLD NEWS TONIGHT 
"SAFETY ON lAWN PESTICIDES" 

9/24/91 

A warning to Congress today about the safety of lawn 
chemicals. More than 70 million home owners use lawn chemicals 
to kill weeds and bugs and a senate subcommittee was told today 
that some of them harm the environment and some of the people who 
use them and their neighbors. Here's ABC's Bill Greenwood. 

Tom Latimer wanted his lawn to be a showcase and hired a 
company that used diazanon, a popular chemical that kills pesky 
bugs and weeds, but the toxic fumes he inhaled while cutting the 
grass almost killed him. Tom is brain damaged and 80% disabled. 
He says his four year old knows something is wrong. 

be able to run or swim or take her to the park. 

Tom Latimer was one of several v;itnesses who told senators 
one-third of the most widely used pesticides can cause brain 
damage and cancer among people who are particularly sensitive to 
the chemicals. Toxicologist , Jeanette Sherman, said the 
protection of people should be put ahead of plants. 

To my knowledge nobody has died of weeds . 

Three years ago the Federal Environmental Protection Agency 
began studying the potential danger from 32 widely used lawn 



chemicals but not a single report is near completion, so there i 
no governmental evidence to support a ban. Congress is 
considering a requirement that neighbors be warned before 
chemicals are sprayed. The Environmental Protection Agency says 
even that idea need to be studied. 

Bill Greenwood, ABC News, Washington. 

That's our report on World News Tonight, I'm Peter Jennings 
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Bryant Gumbel, co-host: 

Good morning. Secretary of State James Baker has completed his talks in the Mideast. 
After a fourth meeting with Israeli Prime Minister Yitzhak Shamir, it appears that 
Baker's attempts to convene a regional peace conference have failed. Israeli and Syrian 
conflicts over procedural questions and the role of the UN would play in any talks 
remain unresolved. Though Baker left Israel talking of progress and further efforts, he's 
heading home empty-handed today, Thursday, May the 16th, 1991. 

Gumbel: Good morning. And welcome to Today on a Thursday morning. Katie^s just 
moving them in and out of here. I come back in and Joe is gone. Where did he go? 

Katherine Couric, co-host: 

We sent him up to do some organic lawn— I--not lawning, I guess gardening. Not 
gardening, though, really. He's taking-what's wrong with you, Al? 

Gumbel: He's going to be helping out in the After Eight. We're going to talk about lawns 
and pesticides. 

Couric: Thank you, Bryant. 

Gumbel: Right. I figured as much. Anyway, Gene Shalit's going to be along, he's in the 
Critic's Corner. We've got some ice cream on tap, our Gadget Guru is here. We've some 
other surprises as well on a busy Thursday morning. Let's get the morning started at the 
news desk. As always. Faith Daniels. 

Faith, good morning. 

Faith Daniels, anchor: 

Good morning, Bryant and Katie. Welcome back. 

Gumbel: Thank you. 

Daniels: Good morning, everyone. 

Faith Daniels, anchor: 

On his fourth try at a formula for peace in the Middle East, Secretary of State Baker 
appears to have come up empty-handed. Once again. Baker is coming home, leaving Israel 
and its Arab neighbors at odds about virtually everything. Martin Fletcher is with us 
now from Tel Aviv. 

Good morning, Martin. 

Martin Fletcher reporting: 

Good morning. Faith. Baker has his work cut out putting a positive spin on this peace 
mission. It ends with no deal of any kind. But both Israel and Syria have appealed to 
Baker to keep trying. 

Four meetings in 24 hours gave rise to some optimism, but in the end the same two 
problems dashed hopes of a surprise breakthrough. 
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James Baker: There remains to be resolved the—the question of the role, if any, of the 
United Nations in-in the process, and the question of the— the extent to which any 
conference might reconvene with the consent of all the parties. Those are the only-those 
are the only two areas, that Tm aware of, of continuing disagreement. 

Fletcher: The areas that really divide Israel and Syria, though, literally and politically, 
are the Golan Heights. Israel wants to keep them, Syria wants them back. And, for all of 
Baker's efforts to narrow down the differences, he says there's more agreement than 
disagreement. In the end there won't be peace between Israel and Syria until both sides 
really want it. 

Baker's next step is to report to President Bush in Washington, and decide whether and 
how to continue his peace mission. The betting here is the peace mission will continue, 
but not through such high profile shuttle diplomacy. Faith: 

Daniels: Martin, if not shuttle diplomacy, then what? 

Fletcher: Well, the only real way forward, you know, now could only be through what 
everybody has asked for on-on the left wing in Israel and the right wing here has feared, 
and that's pressure, pressure by America on Israel and also pressure by Russia on Syria, 
because until Israel and Syrian both really want peace, well there just won't be peace. 
Faith: 

Daniels: All right. Thank you, Martin Fletcher. 
Faith Daniels, anchor: 

Sheriff's deputies stormed a Los Angeles city bus early today, and put an end to a 
three-hour standoff. Deputies shot and killed a woman who had opened fire aboard the 
bus as it passed through Beverly Hills. The woman killed one passenger. About 20 others 
fled from the bus when the first shots were fired. 

Faith Daniels, anchor: 

There's a heated dispute over AIDS in the Pacific northwest involving medical personnel 
who are also patients. The story from KING-TV's Brendan McLaughlin. 

Brendan McLaughlin reporting: 

A controversial policy at the University of Washington would bar doctors with AIDS from 
the operating room. It has focused a national debate on AIDS in the medical profession. 

Eric Larson (University Of Washington Medical Center): If you are doing a procedure, an 
invasive procedure that might result in the spread of the virus to a patient and you're 
infected, you shouldn't be doing it. 

McLaughlin: And, under this provision, can't be doing it? 
Larson: Right. 

McLaughlin: An invasive procedure is one where bodily fluids can get into the eye or an 
open wound. Surgeons are already trained to regard all blood as a toxic substance, but 
even so, the chances of transmitting the AIDS virus can be as low as one in a million. 
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Nancy Campbell (Northwest AIDS Foundation): The concern is where does this stop? 

McLaughlin: Aids advocacy groups are suspicious of what they see as another attempt to 
limit the rights of the HIV-positive. 

Campbell: Why don't we look at the risk that you run from having a doctor who's 
impaired on some level? Perhaps has an alcohol problem or a drug problem. There's a 
whole list of areas that we've never looked at. Why do we singularly now look at HIV? 

McLaughlin: Under the policy, medical students would be forced out of programs that 
involve surgery. 

Larson: It would not make sense to train somebody to do something that eventually they 
would not be allowed to do by the policy we have. 

McLaughlin: University health officials believe the policy is fair and legal because AIDS 
testing under the rules would be voluntary. Brendan McLaughlin for NBC News, Seattle. 

Faith Daniels, anchor: 

President Bush wants to give China another year of most favored nation trade status. But 
he may have to make a deal with Congress. Capitol Hill critics point to China's human 
rights problems and its selling of weapons in the Middle East. The White House indicates 
it might put conditions on a new trade agreement tying it to reforms on politics and 
trade. 

Faith Daniels, anchor: 

On the foreign financial markets today, stock prices lost ground in Tokyo for the fifth 
day in a row. In London, trading opened with a small gain. 

Faith Daniels, anchor: 

The common market countries are flexing their economic muscles in the name of public 
health. They're considering a ban on cigarette advertising covering all 12 member 
nations. More from Today foreign editor, Dennis Murphy. 

Dennis Murphy reporting: 

The Marlboro Man may be about to lose his Formula One car. Billboards advertising 
cigarettes would be plastered over. By 1993, if the European Commission has its way, 
smokers will only know about competitive brands by word of mouth. Or maybe smoke 
signals. 

Unidentified Woman #1: I remember being very influenced by, for instance, Benson and 
Hedges advertising when it was in the cinema. They were fantastic adverts. They were 
beautiful. It's just a pity they were for smoking. 

Unidentified Man #1: If you're influencing people to smoke, you're basically influencing 
them to kill themselves. 

Murphy: DC officials estimate 440,000 Europeans die every year as a result of smoking. 
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David Pollock (Smoking Opponent): We will commit wholeheartedly, as does the whole of 
the health community in Great Britain. And it really puts the government on the spot to 
show whose side they are on. 

Murphy: British and -German commissioners voted against the EC proposal, and it is by 
no means certain the ban will pass all the legislative obstacles and become European law. 
Europe's cigarette manufacturers cut through the smoke and fire with a statement that 
the advertising ban is, quote, *At odds with market realities/ Dennis Murphy, NBC News, 
London. 



Faith Daniels, anchor: 

And in sports, in Stanley Cup action, Minnesota beat Pittsburgh 5^4 to take a one game to 
none lead. Game two is tomorrow night. 



It's 7:07. 



Bryant Gumbel, co-host: 



All right. Faith, thanks so very much. 

Time to-you didn't give the basketball scores, either. Pistons beat the Celtics, also. 



Daniels: Well, Pitts... 

Gumbel: Three-two lead in that series. 



Daniels: ...Pittsburgh's not in it. 



Gumbel: Oh, I see. 



Willard Scott been away for, what, a couple of days? 



AI Roker reporting: 
Couple of days. 



Gumbel: Sorry. I've been—I've been sleeping in. 
Roker: You've been away. 



Katherine Couric, co-host: 
You've been out of it. 



Gumbel: Well, you even asked yesterday, and June called. 



Couric: Right. 



Gumbel: Said I was... 



Couric: Right. You were sleeping, in fact. 
Gumbel: Yeah, I was—was sleeping. 
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Roker: She woke you up to tell you that we were talking about you, 
Gumbel: No, missed that part of it. 
How are you, my friend? 

Couric: Al says that I didn't come up with- that I didn*t--I can't talk today. That I 
haven't invented a new word, that there's no such word as lawning. 

Gumbel: Oh, is lawning... 

Couric: It's lawn care. 

Roker: Well, it's a new sport. It's a sport. 

Gumbel: Lawning? 

Roker: They—they play it in Iceland. 

Gumbel: Can you not use the— can you not-verb— put it in verb form? 
Couric: I don't think so, Bryant. 

Roker: We're going to go lawning. Hee-hey, let's go! Ooop, three points for crabgrass! 
Ho-ho! 

Let's take a look right now what's going on out there today. (Weather follows.) 
That's the latest at 7:09. Now here's Bryant. 
Gumbel: All right, Al, thanks very much. 
Bryant Gumbel, co-host: 

On Close Up this morning, education. Later this morning in Washington entrepreneur 
Chris Whittle plans to detail an idea that has some educators nervous. The man who put 
commercials in the classroom with his Channel One news service will announce plans for 
200 private for-profit schools across the country that he says will change the way 
American children learn. He's at our NBC News bureau in Washington this morning to 
explain that to us. 

Chris Whittle, good morning. 

Chris Whittle (Whittle Communications): Good morning, Bryant. 

Gumbel: No one disputes the idea of the need for a better mousetrap, but, in educational 
sense, how are your schools going to be different? 

Whittle: I think if you went to one of these schools in four years when we plan to open 
them that you wouldn't recognize them, compared to a typical American school today. 
And they'll be as different as a light bulb is to a candle. Anywhere from how they're 
organized to the way subjects are taught to how the school is managed, we plan to 
literally take apart the old school and put it back together using both old and new parts. 
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Gumbel: Your-your plans right now, and correct me if I'm wrong, call for an outlay of 
somewhere between two-and-$3 billion. Is it your plan to get outside corporate funding 
for that? 

Whittle: Our plan is is that we will have to raise capital from a variety of large 
companies around the United States, yes. 

Gumbel: And what do you promise corporations in return for their investment? 

Whittle: Basically, they have become investors in the business and they would receive 
dividends, just like you do at any particular company. 

Gumbel: Do they become advertisers to the school children beyond the regular Channel 
One news service that you envision? 

Whittle: Not at all, meaning we—we are not planning to fund this through advertising. 
Gumbel: So, we— we wouldn't see McDonald's signs down the halls and advertisements? 
Whittle: That's not the plan. No. 

Gumbel: No Exxon ads in the-in the textbooks, things like that, that the educators are 
worried about? 

Whittle: Right. 

Gumbel: Let me ask you a little bit about this. I mean, if— if these are run for profit, 
would that be the primary motive, and wouldn't education suffer if that were true? 

Whittle: The primary motive is not profit. The primary motive here is to bring a new 
model school to the United States. And-and we think that private industry is in a 
position, because it doesn't have to operate with all of the— the terrible restrictions that 
most schools in this country are burdened with, to really start over in a way that we need 
to in this country. We think a lot of public educators are— are trying very hard to do that, 
but they are burdened by laws and regulations, and a private company really is free to 
act boldly, and we think we need that in education. 

Gumbel: Yeah. You're-you'rc talking of-of-if new American schools, that's the same 
terminology that I'm sure you know the president has used as he talks about the-the new 
500-plus schools that he would like the federal government to fund. In any way, do you 
see yours being in competition with his? 

Whittle: I think the essence of the Bush plan, which we are big supporters of, is that they 
want competition in education. And they want many different people striving for 
different solutions to this problem. And so, we— we're a big supporter of it, and in some 
ways we'll be in competition, but we think that's good. 

Gumbel: May I assume that you have already talked this through this with your fellow 
Tennesseean, Lamar Alexander, who is now secretary of education, and who sat on your 
board at Whittle Communications? 

Whittle: We did brief the Department of Education, as we did 15 other education groups 
here in Washington in the last three days, but not Mr, Alexander. 
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Gumbel: Not Mr. Alexander? You don't know his sentiments about this one way or the 
other at this point? 

Whittle: I don't, no. 

Gumbel: You-you're planning a tuition, what, somewhere in the four-to-$5,000 range? 

Whittle: Our plan is, is we've got to make a school work for the same amount of money 
that the public education system makes a school work. And the reason is, one of our key 
objectives here is to provide a model that public schools can copy if they choose. And if 
we come up with an expensive, elitist model, there's no way that a public school can 
follow that example. 

Gumbel: So who will get to attend these schools? 

Whittle: That's another interesting difference between us and most private schools. We 
will have no entrance requirements for students. We will randomly select them just as 
public schools have to accept all comers. Some will say, *Well, yes, but they have to pay,' 
and we recognize that, and that's why 20 percent of the students in our schools are going 
to be on full scholarship. And we have to build that into our cost plan. 

Gumbel: I ask this as a final note, Mr. Whittle, and please don't assume anything by it, I 
mean we--we assume you are a very good American who's interested in education, as we 
all are, but you are, first and foremost, a businessman. What's in this for Chris Whittle? 

Whittle: The most important thing that's in this for Chris Whittle is I think this is a 
wonderful thing for me to do with the next 20 years of my life. And I think it will 
change it, I think, in many ways. I've been trained to do it. And I feel lucky that the 
opportunity to do it is there. 

Gumbel: We will keep an eye open. Chris Whittle, thank you. 

Whittle: Thanks. 

Gumbel: Take care. Good luck. 

Whittle: 'Bye. 

Gumbel: Seven-fourteen. We're back in a moment. This is Today on NBC. 
Katherine Couric, co-host: 

The nation's crack epidemic is six years old. And among those paying the heaviest price 
are the children of crack-addicted mothers. But a new Senate Judiciary report out today 
shows that school systems across the country are starting to pay the price, too. NBC's Lisa 
Myers reports. 

Lisa Myers reporting: 

The report finds that special education programs around the country are being flooded 
with three to five year olds in need of help. The increases are largest where the crack 
epidemic has been worst. In New York City, the number of pre-schoolers enrolled in 
special education jumped 25 percent this year. 
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Theodora De Soyza (Learning Center Director): Five years ago we had two children. 
Today we have 19 children whose parents were, that we know of, were on drugs. 

Myers: In Los Angeles, pre-school special ed enrollments have doubled since 1986, partly 
because of crack. That has further strained school budgets at a time of shrinking state 
and federal aid. 

Dr. Phillip Callison (Los Angeles Public Schools): Right now, it's probably several 
million of dollars a year. Over the long run it will be equivalent of $25 million a year of 
today's money. 

Myers: But most say it's money well spent. About half of drug-exposed children who 
attend special classes at LA's Salvin school are able to successfully join regular 
kindergarten or first grade classes. In most cities, drug-exposed children are put in 
regular classes, getting little or no extra help. 

Callison: What worries me the most is that the regular classroom teachers are not 
prepared to deal with these students. 

Myers: Even with a little special training, this first grade teacher in Tampa struggled to 
cope with a drug-exposed child in her class. 

Unidentified Woman: She will be hostile to class mates. Her attention span is extremely 
short. 

Myers: Experts say the problem will get worse. One study warns that in a few years 
drug-exposed children may comprise as many as 60 percent of students in some inner city 
classes. For Today, Lisa Myers, NBC News, Washington. 

Couric: Nancy Hamilton is deputy director of children's services for Operation PAR. 
That stands for Parental Awareness and Responsibility, a drug intervention program in 
Saint Petersburg, Florida. This morning, she's at our NBC affiliate in Tampa. 

Nancy, good morning to you. 

Nancy Hamilton: Good morning. 

Couric: Tell us briefly about your program, what PAR is all about. 

Hamilton: Well, Operation PAR is a comprehensive substance abuse program, education 
prevention and intervention. And we've had maternal substance abuse programs for about 
four years now. And, about— well over a year of our mother and babies residential 
program. And we've had some great success with the— with the children we've worked 
with. We've got some good strategies and some good techniques that work. We're 
concerned about the numbers because they are increasing. But we've got some good— good 
things that are showing great promise. 

Couric: Nancy, you work with both the mothers and the children? 
Hamilton: Yes. 

Couric: Tell us what kind of problems these kids have, first as infants and later when 
they enter school, in general terms. 
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Hamilton: Well, they have a wide-they may have a wide range of problems. Going from 
nothing that you can see visibly to perhaps learning disabilities, some asocial behaviors, 
where is they have difficulty bonding with other human beings and getting along, and 
they may have severe problems. We've seen babies come from the hospital with enormous 
difficulties, digestive problems, respiratory problems, inability to focus, hypertenicity in 
their muscles, all the way from kids we can't see too much wrong with them, but we 
suspect that they may have problems as toddlers and as elementary school kids and 
definitely as adolescents. 

Couric: An increasing number of experts believe that these kids do not make up a lost 
generation, that early intervention really can make a difference. You count yourself 
among those experts? 

Hamilton: Yes. I'm really hopeful that—that if-if children and mothers are allowed the 
opportunity for treatment, we can do great things with them. My concern is that there 
aren't enough programs for mothers and children and that there isn't enough money. Our 
own program, we're concerned about next year and the year after, if we're going to be 
able to provide services for the mothers and the children. 

Couric: What are your concerns about the children who go through the system and that 
the children people don't realize have a real problem? 

Hamilton: That very much concerns me. Because as children go through life and—and 
they receive negative feedback from their environment, it affects their self esteem, it 
affects the way they see other human beings and how they can operate effectively and 
productively in life. And if they're not discovered and— and given some effective 
interventions, then I think they grow up feeling as if the world is a negative place, a 
hostile environment. And they treat the world that way. And we are very angry with 
them as they grow older and into their adolescence and commit crimes and wind up in 
prisons. And I think that we need to recognize that they probably should have been paid 
attention to very early on in their lives. 

Couric: We only have a few seconds left, but-left, but the cost of educating and helping 
these children is enormous. How is the system going to handle this? 

Hamilton: Well, I'm not too sure how they're going to handle it, but I know one thing, 
that the cost of doing it early on in their life is far less than the cost of watching these 
children grow up through adolescence and adulthood and the cost of... 

Couric: Mm-hmm. 

Hamilton: ...of taking care of them through prison systems... 

Couric: Nancy Hamilton... 

Hamilton: ...and special education. 

Couric: Nancy Hamilton, thanks very much. 

We're back in a moment with more on Today after these messages. 



Bryant Gumbel, co-host: 
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Hey, the queen went to a baseball game last night. 

Katherine Couric, co-host: 

Hey! 

Gumbel: She didn't have a hotdog nor peanuts... 
Couric: Really? 

Gumbel: ...or Cracker Jack, but we'll see what she did after a station break, 
Bryant Gumbel, co-host: 

Back at 7:25. More on the travels of the queen. Remember, we said she didn't eat beer 
and hotdogs? Would you like to know what she did eat... 

Katherine Couric, co-host: 

I would love to know. 

Gumbel: ...at the ballgame? 

Al Roker reporting: 

Yeah. 

Gumbel: You don't get this underneath the stands, by the way, 
Couric: Sushi. 

Gumbel: No--no. Maryland crab cakes, blackened smoked turkey... 
Couric: Yum. 

Gumbel: ...and chicken croquettes. 
Couric: Mmm. 

Gumbel: Buy me some peanuts and some chicken croquettes. No? 
Roker: I don't care if I ever smoke a turkey. 

Gumbel: Yeah. They said when—when a—you know, they brought the players down, they 
said when they gave— they were asked if they gave the players any special instructions 
about spitting and scratching in the presence of the queen. 

Couric: Chewing tobacco? 

Gumbel: You can tell the Orioles' spokesman was very sophisticated, he says, quote, 'I 
think players are sophisticated enough, they're not going to burp in her face.' 

Couric: Charming. 
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Gumbel: Thank you-thank you very much. Bob. 

Courier They really know how to impress the gal, don*t they? 

Gumbel: Yeah, thank you very,,. 

Couric: That's funny. 

Roker: Yo, queen! 

Gumbel: Have you—have you ever had any contact with royalty? 
Couric: Um, no. 

Gumbel: It is—it is kind of funny. 
Couric: Is it? 

Gumbel: Yeah. They give you— they give you special instructions on which you are and 
aren't supposed to do if they're around. They... 

Couric: And—and your— the queen has to extend her hand to you? 

Gumbel: That's right. 

Couric: You never kiss her hand, right? 

Gumbel: No. Don't kiss her hand. 

Couric: Ever? Kiss her ring? 

Gumbel: You don't bow. Don't bow. Also, the underlined this on the note, don't touch 
them. 

Couric: Don't touch them? 

Gumbel: No. Unless. If-I mean, like you don't go-you don't go... 
Couric: She extends her hand... 
Gumbel: ...let me tell you one. 

Couric: Some lady yesterday in Washington tried to hug her. And, hug me, I'll show you 
what she did. 

Gumbel: Oh, no. 

Couric: She was like this. She wasn't into it at all. 
Gumbel: Yeah, they-they tell you 'Don't touch them.' 
Roker: So, no bonding? 
Gumbel: No, no bond... 
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Couric: No. No body contact. 
Gumbel: Years ago... 

Couric: You can't do the lambada with her, either. 

Gumbel: ...years ago, June-June and I had the-had the great honor of being invited, to a 
cocktail party at the British embassy, a very private cocktail party for the princess of 
Wales—Fm sorry-yeah, Diana, Princess of Wales and Prince Charles. And there were only 
going to be, like, 30 couples there, 20 couples there, or whatever. And they made a big 
deal about it, they said, *Look, when they-this is kind of like a cocktail party and they 
are just Mr. and Mrs. Smith,* you know? 

Couric: Yeah. 

Gumbel: And when they come in the room just meld, you know, just let them kind of 
meld. 

Roker: Mingle. 
Couric: Yeah. 

Gumbel: That's right. Well, everybody was kind of-bzz-bzz-bzz-bzz-talking it up-when 
they turned the corner, dead silence. I mean... 

Couric: Really? 

Gumbel: Oh, yes. Dead silence. Everybody turned and looked—but it was interesting. 

Couric: Well, did— did you speak with them? Were they nice? 

Gumbel: Wound up speaking at-at length with them, yeah. And... 

Couric: And what did you think? 

Gumbel: Very nice people. I mean I... 

Couric: I think Diana's a closet party animal, don't you? 

Roker: Not closet. 

Couric: I mean-you're right-you're right. 

Gumbel: It was funny because, I mean the protocol even got to me so much that when it 
was done I got a call from somebody at the Washington Post who said 'We understand that 
you had an extended conversation with the princess,' and I said, *Well, I don't know what 
you mean by extended.' 

Couric: Oh, really? 

Gumbel: And they said, 'Well, you talked to her for more than 10 minutes.' I said, 'That's 
probable.' Said, *Well, what did you talk about?' I said, 'I think protocol demands that the 
queen-that the princess tell you, otherwise it's none of your damned business.' 
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Couric: You*re so smooth. 
Gumbel: I know. 
Roker: Right! 
Gumbel: Shut up! 

Roker: You-you blighter! ^ 
Gumbel: I want to talk about Philip! 

Roker: Grab him by his ears and shook him about! No! We're talking about the prince, 
you bloody fool! God save the queen! 

Couric: What were you talking about? 

Gumbel: It's—Fm not supposed to say. 

Couric: Oh, come on. It's just us... 

Gumbel: Honest, you're not supposed to say. 

Couric: ...and a few thousand other people. 

Gumbel: Honest. You know what was interesting, and June noticed this, she—I shouldn't 
even say that, I shouldn't... 

Couric: Go ahead. 

Roker: Come on. 

Gumbel: But it was summertime... 
Couric: And she wasn't wearing stockings. 
Gumbel: Yeah. 

Couric: She doesn't like wearing stockings. 

Faith Daniels, anchor: 

But she does shave her legs. 

Gumbel: I didn't-didn't really explore that closely. 
Couric: She doesn't like to wear stockings, apparently. 
Gumbel: Really? 

Couric: Yeah. Maybe that's shi-shi over in... 
Gumbel: Is that right? 
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Couric: I don't know. Is it. Faith? Do you know? 
Daniels: I've read that... 

Roker: They drink warm beer, too. What do they know? 

Daniels; If it were commonplace I don't think we'd read about it, and I've read about 
that, too... 

Couric: Really? 

Daniels: ...that she doesn't like to. 
Gumbel: Yeah. 

Daniels: You talked about kids. 

Gumbel: I didn't think it was so bad. I mean she was certainly very nicely dressed. I 
mean I--in fact, I wouldn't have noticed it if June hadn't said something to me about it. 

Daniels: You talked about kids. That's my guess. 

Gumbel: Seven... 

Roker: His lips are sealed. 

Couric: He'll never tell. 

Gumbel: I don't know. I mean I... 

Couric: Don't even remember, do you? 

Gumbel: ...what do I know about this stuff? We're back in a moment. Station break. 
Bryant Gumbel, co-host: 

Back now, 7:30 on a Thursday morning, here along with Katie Couric, I'm Bryant Gumbel. 
We have figured out that lawning is not a verb. 

Katherine Couric, co-host: 

No such verb. 

Gumbel: But we tried. 

Couric: No-yeah. 

Gumbel: But neither is impacting and efforting and we keep on misusing those too. 
Couric: And the one you invented a couple weeks ago. 

Gumbel: That's right, but we don't talk about that one. Straight ahead in this half hour, 
we're going to talk about Mikhail Gorbachev and as the world tries to figure out whether 
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Gorbachev is, in fact, a liberal or a conservative, we're getting some help these days from 
a new book by a long-time Gorbachev watcher and journalist Robert Kaiser of the 
Washington Post. He'll be along in just a couple of moments. Katie: 

Courier And hold on to :your briefs. Tonight's the big night for NBC's "LA Law," the 
season finale, a cliffhanger finish. And as we conclude our series on the show this 
morning, we'll meet the new members of the cast who all figure prominently in tonight's 
episode. 

Gumbel: Hold on to your briefs? 
Couric: You have a dirty mind. 

Gumbel: Gene Shalit going to be-clean briefs, but Gene Shalit's going to be along in a 
couple of"Of moments. He's in the Critic's Corner to look at "Switch" and "FX2." Let's get 
to the news desk right now. Faith Daniels: 

Faith Daniels, anchor: 

What do you do if you're wearing boxers? 

Gumbel: Faith: 

Daniels: The news. 

Gumbel: Yeah. 

Daniels: Yes. 

Faith Daniels, anchor: 

Secretary of State Baker is due back in this country tonight following his latest mission 
for Middle East peace. This morning, Baker held a final round of talks in Jerusalem, 
with Israeli officials, including Prime Minister Shamir. Later, he said there's still no 
agreement on the format of a peace conference or the role of the United Nations in it. 

A three-hour standoff in Beverly Hills came to a sudden end during the night. A woman, 
armed with a handgun, killed one of the passengers before everyone else was able to flee. 
Later, gunfire was heard as police stormed the bus and killed the suspect. 

Television viewers in the Soviet Union have something new— more of a choice. It's an 
independent TV channel in the Russian republic, promising news with a difference. 
Here's Jim Maceda. 

Jim Maceda reporting: 

It's already called "The Boris Yeltsin Channel." From the pre-revolutionary Russian 
tricolor and its logo, to Russian leaders, like Yeltsin, dominating its airwaves, it's clear 
that RTR, Russian Television, dares to be just that-the Russian republic's first 
independent channel. 

Anatoly Lysenko (Russian TV, Through Translator): It's an affirmation of Russia's 
sovereignty and it's the first TV in the Soviet Union that's not influenced by the 
Communist Party. 
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Maceda: While it broadcasts from the Soviet TV center, its product is strictly alternative. 
Most of RTR's reporters and anchors were fired by Soviet TV, its controversial programs 
dumped by the national network. Journalists say the experiment in independent news is 
fun, and a challenge. 

Alexander Gurov (Reporter): I never had a chance to work professionally in the western 
sense of word. 

Maceda: Vesti, the 15-minute newscast, presents facts, not opinions. But the tone is 
satirical. On-air entertainment so far is mostly Gorbachev bashing. But even Yeltsin 
admits that can't last, that while it*s very easy to criticize Central TV, now Russian TV 
must compete with it, and many Russians worry that it will be stopped before it even gets 
off the ground. Jim Maceda, NBC News, Moscow. 

Daniels: At least three people were hurt during the night when tornadoes tore through 
parts of Western Oklahoma. Several homes there were damaged. 

Police in Southern California are holding six people in connection with the seizure last 
night of one and a half tons of cocaine. The drugs were found in a Los Angeles suburb 
and are said to have a street value of almost half a billion dollars. 

Latest from here. Now back to you. 

Bryant Gumbel, co-host: 

Faith, thank you. 

Bryant Gumbel, co-host: 

In planning her visit to this country. Queen Elizabeth expressed a desire to see something 
truly American. Well, her host complied with that request last night. NBC's White House 
correspondent Jim Miklaszewski has a report. 

Jim Miklaszewski reporting: 

It was the night that a part of America's past met America's pastime. Two of the world's 
most enduring symbols on the same field—the queen of England, and American baseball. 
President Bush brought Queen Elizabeth to Baltimore's Memorial Stadium for a game 
between the Orioles and the Oakland A's. It was the queen's first major league game. 
Seasoned royal watchers said she had the time of her life. She was so laid back she took 
off her gloves, in public, and the fans loved her. Even before the royal party arrived 
they were on their feet in anticipation. 

Unidentified Woman: It's very exciting, very. Because it's fun to have the queen here! 
We've been to London. Now it's fun to have her come to Baltimore. 

Miklaszewski: What do you think of the queen being here? 

Unidentified Girl #1: Oh; it's awesome. 

Unidentified Girl #2: It's great! 



Miklaszewski: Why? 
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Unidentified Girl #2: I mean, because she came all the way from England and it's great. 

Miklaszewski: Do you think she knows anything about baseball? 

Unidentified Man #1: Probably not. 

Miklaszewski: Do you know anything about cricket? 

Unidentified Man #1: No. 

Unidentified Man #2: It's like baseball. 

Miklaszewski: What's that? 

Unidentified Man #2: It's like baseball. 

Miklaszewski: Cricket? 

Unidentified Man #2: It is, I guess. 

Miklaszewski: I can't believe—it's nothing like baseball. 

Unidentified Man #2: Well, that's how much I know about it, 

Miklaszewski: IRA protesters bought 100 seats in the bleachers, but they were orderly. 
The queen's presence even seemed to put some of the games biggest egos on their best 
behavior. 

Jose Canseco: It's going to be exciting. Hopefully we can win and I'll hit a home run. I 
hope she understands the game of baseball. 

Miklaszewski; The dugout was used for a receiving line. But these are guys whose only 
contact with the royals comes when they play Kansas City, so lessons in etiquette were a 
must. 

Renee Lechemann (A's Coach): Of course, we know what to say, 'Hi,' to the royal 
highness, and we don't touch anybody until, you know, she talks to you, and then 
we— we're supposed to say, you know, nice things. 

Unidentified Player: Liar. You just learned that. 

Lechemann: So you're not supposed to shake her hand. You don't ask for autographs. 
But"SO we'll-we're a very 'etiquetted' ball club under the direction of Tony LaRussa. 
But we'll talk to the president. We'll go ahead and say 'Hi, prez,' and 'We'll see you in the 
rose garden in November,' though. 

Miklaszewski: The games biggest stars came away impressed. 

Frank Robinson (Orioles Manager): It's very exciting. I'll still—my heart's pounding right 
now. It really is! 

Reggie Jackson: It was wonderful. Meet the great lady of the world. It was great. 
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Miklaszewski: Some would say you're baseball royalty. 
Jackson: Yeah, used to be. 

Unidentified Man #3: Come on, guys. We want to get the game started.- 

Miklaszewski: And the game? It was average. The queen stayed for only two innings. 
The A*s beat the Orioles 6-3. But it was still clearly one for the books. For Today, Jim 
Miklaszewski, NBC News, Baltimore. 

Gumbel: Well now we've got another new one, along with lawning and impacting and 
efforting, we have etiquetting. 

Coming up on 7:37. Al Roker's gone outside to give us a check of the weather. 
Al Roker reporting: 

Well, I weathered my move down here to the Channel Gardens, Rockefeller Center, there's 
Prometheus. He looks pretty good. Just had a $350,000 face lift with some gold leaf. 
(Weather follows.) 

That's the latest. Now here's Katie. 

Bryant Gumbel, co-host: 

Good try, Al. Thank you. 

Roker: Oops! 

Bryant Gumbel, co-host: 

In his seven years as leader of the Soviet Union, Mikhail Gorbachev has drastically 
changed that Communist state, but in the process of reforming his country, he's also 
brought it and himself to the brink of political collapse. Robert Kaiser of the Washington 
Post has long studied Gorbachev's policies and politics. His new book, "Why Gorbachev 
Happened," details the influences on and of the most dynamic world leader of our time. 
Bob Kaiser, good morning. 

Robert Kaiser ("Why Gorbachev Happened"): Good morning. 
Gumbel: How you doing? Welcome back. 
Kaiser: Thank you. 

Gumbel: This book is subtitled "His Triumphs and His Failure." Does it give away the 
ending a little bit? Is it certain that he's doomed to failure? 

Kaiser: I--I— Fm looking for cover there obviously, but I— the failure that I have in mind 
is the failure to create in the Soviet Union a modern, thriving Democratic society. The 
society is spoiled, you know. Sixty years of Stalinism ruined that country, and it just isn't 
going to recover any time soon, and that's the underlying tragedy of this incredible 
experiment. 
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Gumbel: But-but, I mean, in admitting you're hedging your bets a little bit, you prompt 
the question of why now. I mean why— why come out with a book now before you're sure 
of what—why the final-what what the final chapter's going to be? 

Kaiser: You know me, Bryant. I've been studying this country for 20 years, I lived there 
for three years. Watching Gorbachev happen, coming out of nowhere and changing his 
country and the world was so exciting for me and so entrancing, and I just decided a year 
ago at this time, I want to get a piece of this, want to get my two cents worth, 

Gumbel: Yeah. 

Kaiser: I have a lot to say. I've thought a lot about it, and I— when I started, I had no 
idea we'd be where we are today. In fact, when I finished most of the book last summer, 
it was still very upbeat. And then the things went sour in the fall, the terrible events in 
Lithuania and Latvia in January, and it has quite a different tone now. 

Gumbel: Sure. 

Kaiser: But it's— I just wanted to get my two cents in. 

Gumbel: Your— your bet. How much longer can he survive, number one, and number two, 
if he goes, how goes the Soviet Union? 

Kaiser: It's very hard, of course, to predict. This is one of the most dramatic stories 
either of us will ever cover, probably the most dramatic, and I'm not going to make firm 
predictions. My sense of what's happening now is power is ebbing away from Gorbachev 
and the whole central administration that he represents, ebbing to the republics, Yeltsin 
in Russian to the others in the other republics, and I think that is— that's the future. 
The-the— it's an artificial country, it was created by force, it's held together against the 
will of most of the non-Russian peoples, except in Central Asia, maybe, and-and they're 
gonna increasingly express their independent yearnings and act on them and I don't think 
the center and Gorbachev, or Gorbachev's successor will be able to prevent that. 

^ 

Gumbel: Can— can Gorbachev be faulted then for being a short-term thinker, for not 
being able to see in advance that— that once he unleashed reform, in— in such pent-up 
volume in— in the Soviet Union, that it would outpace him? 

Kaiser: Absolutely. I think Russian historians, a generation from now, will know more 
looking back, will fault him for never having a strategy. He always had tactics; he 
didn't have a strategy. He never really had in his mind, I don't think, a vision of what 
the Soviet Union he was trying to create would actually look like, how things would 
work, what people would do and how the government would work and so on. He's a 
maneuverer. He knew that the old system was lousy. He knew that it was built on lies. 
He knew that people didn't care about it. He knew that the society was literally alienated 
from the government. So he starts Glasnost, let's tell some truth, perestroika, let's shake it 
up, let's reorganize it. But he never had a, you know, a clear sense of where this was 
going and now it's going in many different directions at once, it's all messed up, and he's 
at a loss, I think. 

Gumbel: Can he be faulted for-for too much becoming enamored of-of— of western 
opinion and trying to cultivate it? 

Kaiser: I don't think that's a fair one. I— I mean, he certainly is enamored of the 
reception he gets in our world. He loves coming to Washington or London or Paris or 
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Bonn to get all those cheers, and he's used that very cleverly at home. But I don't think 
that's distracted him. I think it's been one of... 

Gumbel: Didn't he become a prisoner of it in a sense, though, to the extent that-that he 
continued to court western opinion and has therefore limited his options in dealing with 
certain problems? 

Kaiser: I think he'd say, if he was here, that it— it increased his options in the sense that 
if he had the support of Bush, as he has now, for example, he can get stuff out of us that 
he wouldn't get if he wasn't in— in that kind of a good relationship. I don't think he gave 
anything up, in other words, particularly. 

Gumbel: You say his— his fatal flaw was his, quote, ^perceived mandate to redeem Lenin's 
revolution.' How so? 

Kaiser: He keeps saying, right to today, *rm a convinced Communist.' He has something 
in the back of his mind that tells him that it's his job to— to make good on the Communist 
myths and promises. One— one of my arguments in the book is that he could only break 
up the old system the way he did because the party people trusted him. He was a party 
man and they recognized him as such and they gave him their confidence. But I think 
the fact he was a party man also limited him and at the crucial stage in the last six 
months when he was confronted, you remember the 500-day plan that was really change 
everything... 

Gumbel: Sure. 

Kaiser: ...he backed away from it, he chickened out, and I think it's because of this, 
because he couldn't see how this free market, really quite capitalistic system that the plan 
envisaged, could be called Communist. 

Gumbel: Quick bottom line. Did he attempt the impossible? 

Kaiser: Yes. He tried to create, out of a country that had really been despoiled by a 
rotten system for a long time, something terrific and new and it just didn't work as fast 
as he wanted it to. 

Gumbel: Bob Kaiser, "Why Gorbachev Happened: His Triumphs and His Failure." Part 
two to come, I'll say. 

Kaiser: That's right. 

Gumbel: Bob Kaiser, take care of yourself. Always good seeing you. Seven forty-three. 

Coming up later in this half hour, Katie's going to conclude her special series this week 
on "LA Law." First, we'll take these messages. 

Gene Shalit reporting: 

Good morning and welcome to the Critic's Corner. 

The letters FX are movie slang for effects, special effects, and they are very special in 
the new movie called "FX2," directed by Richard Franklin and starring the appealing 
Australian Bryan Brown as a special effects man. His ingenious tinkering spills into his 
private life. Of course, things can go wrong. When you tinker, there's ever the chance. 
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This time things do go wrong. Result-murder. Brown's assignment—create special effects 
to effectively stop the bad effects the villain has on his victims. During a chase in a 
supermarket, Brown demonstrates how everyday items on the shelves can work in ways 
that their manufacturers never dreamed of. Although Bryan Brown is from down under, 
you know he'll end up on top, but the fun is seeing how he does it. He works 
handin-gimmick with a private detective pal, Brian Dennehy. 

Dennehy has become one of Hollywood's most popular character actors, a second banana 
who's one of the best of the bunch. There are enough unexpected toys and tricky devices 
to make James Bond jealous, and they help to spin "FX2** into a clever thriller with a grin 
on its face. 

Now here's a movie with loud laughter, "Switch.** Blake Edwards has written or directed 
many memorable comedies, **Victor/Victoria,** "ID,** **Breakfast At Tiffany's**, the Pink 
Panther movies— combinations of sophistication and belly laughs. 

Now Blake Edwards has another winner, **Switch.** a classy comedy that slingshots Ellen 
Barkin into the rarefied ranks of reigning stars. Translation— if Ellen Barkin's on the 
theater marquee, it's a motion picture you have to see. So incendiary in *'The Big Easy" 
and "Sea of Love," she now scores with a snazzy comedy performance, portraying a 
murdered man who's returned to earth as a woman— to teach him a lesson because his 
behavior toward women has been so macho crotcho. 

While on earth, he skirted the issue. Now he's issued a skirt. Given this premise of a 
man's mind in a woman's body, Blake Edwards's dialogue zings the guy-ways and the sly 
ways of women and men, turning the genders upside down and inside out. 

"Switch" rollicks with insights, out-of-sight slights and spoofs of the on-the-make 
mannerisms. Ellen Barkin's dandy sidekicks, Lorraine Bracco, Jimmy Smits, Jobeth 
Williams, and Tony Roberts, give her a leg up every step of the way. The center of 
"Switch" is loaded with wit, and "Switch" carries the letters, H-I-T. "Switch" is a witty hit. 

And that's the Critic's Corner for this morning. This is Today on NBC. 

Katherine Couric, co-host: 

Listen up, "LA Law" fans. -To get you ready for tonight's finale, we conclude our series 
on "LA Law" this morning with Cecil Hoffmann, Amanda Donoho and John Spencer, the 
new additions to the cast of "LA Law.*' 

One of the highlights of this season was the introduction of three legal rookies to "LA 
Law." Amanda Donoho plays C.J. Lamb, a free-spirited lawyer who raised a few eyebrows 
when she hit on one of her colleagues at the firm— one of her female colleagues. John 
Spencer plays the chain-smoking street-smart Tommy Mullaney, an attorney who never 
quite learned how to dress for success. And Cecil Hoffmann plays the tough, yet 
vulnerable new assistant district attorney, Zoe Clcmmons. (A clip is shown.) 

What was your first day like on the set here? 

Cecil Hoffmann: I was nervous, I was jet-lagged, I was— I worked with Harry my first 
show. He was the defense lawyer in a trial I was prosecuting, and I couldn't have had a 
better partner, you know, someone to just let me have my space, reassure me, answer 
stupid questions, tell jokes in long stretches of nothing to do. It was— you know, so I had 
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10 minutes of real fear, and then I was welcomed as if this space had been made and was 
waiting for mc and they were glad I finally showed up to do it. It was really wonderful. 

Couric: Let's talk a little bit about your character Zoe. First of all, is there anybody 
who's really named Zoe except for in a J.D, Salinger novel? 

Hoffmann: I don't know. I actually don't know, but I think the most important thing 
about Zoe is that she's—she's so incredibly passionate about her work in an office that is 
so hard to work in. They've taken a story back into the DA's office where we haven't 
been for over a year. Part of her MO is that her heart has to be in it. It's not just about 
facts. It's about emotional truths and moral truths as well. 

Couric: I cannot fathom that you guys were ever married. 

John Spencer: Really? 

Couric: I just—I don't see it. 

Spencer: Isn't that interesting? I mean, I certainly can. I mean, from my point of view. 
Hoffmann: Me too. 

Couric: Because she's a fabulous babe, but you guys seem so different. 

Spencer: Well, she's more than a fabulous babe. I mean, she's a provocative, intelligent 
politically astute woman who's nurturing and— and a fabulous babe. (A clip is shown.) 

Couric: There's a lot of John Spencer from-the guy from Patterson, New Jersey in-in 
Tommy Mullaney, isn't there? 

Spencer: No-I mean-sure-sure. I mean, yeah, and that's what's— that's what's wonderful 
for it for me, because it gives me— it gives me an opportunity to live in the space 
that—that I'm familiar with. 

Couric: All right, Amanda, so, what's a nice girl like you doing in a place like this? 
Amanda Donoho: Well, perhaps I'm not such a nice girl. 
Couric: Perhaps not. Actually I'd like to rephrase that question. 

Donoho: What's a naughty girl like me doing in a town like this? Well, where else would 
I be but Hollywood? It's-I think the cleverness of-of this show and of the people that 
run this show is they wanted to introduce a character who was unlike anybody else on the 
show and who would come up with some surprises. (A clip is shown.) 

It's important that we deal with issues like this. It's important that actors like myself 
have the courage to say, 'Yeah, I'll do this. I'll do this because I believe that it's a correct 
thing to do, that it's an education, it's not sort of titillating or salacious.' 

Couric: Are you disappointed that C.J.'s alleged or potential bisexuality isn't going to be 
further explored because it's just too controversial? 

Donoho: I think that it's an unfortunate thing, of course, that there is still such a fear of 
material that's provocative, and sensitive as this, if you like. But I've had a great deal of 
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fun and-and taken an enormous joy in the responsibility of doing what Michele Greene 
and myself did with CJ. and Abby in the last few episodes. 

Couric: We'll be back after this. 

Bryant Gumbel, co-host: 

We've only got time to say station break. 

Bryant Gumbel, co-host: 

Back now, it's 8:00, it's a Thursday morning, 16th day of May of '91. Straight ahead in 
this hour, on After Eight, the question is, what price green? The homeowner's dream of 
having a lusher, greener lawn has led to a proliferation of chemical treatments that, in 
some cases, as we'll see, are proving to be life threatening. We're back in studio 3B on 
this Thursday morning. Along with Katie Couric, I'm Bryant Gumbel. As we talk about 
that lawn spot, we note that Joe Garagiola this morning is up the lazy river. 

Katherine Couric, co-host: 

Lawning. 

Gumbel: Yes. He's busy lawning. He's up in the Hudson River valley with an alternative 
to putting chemicals on your lawn. Joseph, good morning. 

Joe Garagiola, co-host (Claverack, New York): 

Here I am, Bryant, American Gothic. 

Couric: Where's your wife? 

Garagiola: We~we have an environmental expert and I tell you, a lot of us are doing our 
lawns wrong. We're going to talk about that. 

Gumbel: OK. 

Couric: Thanks, Joe. Later in the hour, gadget guru Andy Pargh will be here with the 
latest in idiot-proof cameras. And we'll see what's involved in making your own frozen 
treats this summer. 

Gumbel: And if you think you're having trouble selling your house during this recession, 
wait till you see Dennis Murphy's report this morning from jolly old England. 
Eight-oh-one. Let's move to the news once again. Faith Daniels: 

Faith Daniels, anchor: 

Thank you, Bryant. Hello again, everyone. 
Faith Daniels, anchor: 

Secretary of State James Baker wrapped up his Middle East peace mission today with 
little progress toward resolving the problems separating Israel and its Arab neighbors. 
Martin Fletcher is with us once again from Tel Aviv. Martin: 
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Martin Fletcher reporting: 

Good morning, Faith. The peace mission has not ended in failure, the officials say. It 
just didn't get anywhere. After four meetings in 24 hours, there was a burst of optimism 
that maybe there*d be a surprise breakthrough. The word was Israel was ready to 
compromise. But when the meeting ended this morning, it was back to polite words and 
little substance. Baker said there were more areas of agreement than disagreement but the 
disagreements were in the two key areas. Israel still would not agree to a significant role 
for the United Nations in a peace conference and no agreement either on how long the 
conference would last. Those are the two problems that have bedeviled Baker since the 
start. Now Baker must decide whether to continue his peace mission and how. Shuttle 
diplomacy, at least for the time being, seems out. It's likely Baker will carry on, but with 
a lower profile. Faith: 

Daniels: There's all this talk of-of the window of opportunity, Martin. Does that mean 
the window is closed now? 

Fletcher: Well, Faith, the real question is was the window ever open. It's true the time 
was right for America to try, but it isn't sure the time was right for Israel and the Arabs 
to make peace. In the end it isn't what Washington wants that counts but what the 
enemies here want. To keep the peace process going now. Baker has to decide whether he 
wants to apply real pressure or not to make them want peace. Faith: 

Daniels: Did Baker accomplish anything at all? 

Fletcher: Well, it depends-it depends who you speak to. Actually he didn't really 
accomplish anything at all, no, because his aim was of course to convene a peace 
conference and he's far away from that. And the issues of agreement that he stressed this 
morning such as Palestinians and who represents them. Well, that was pretty much agreed 
on before he even started. So actually very little has been achieved. Faith. 

Daniels: All right. Thank you, Martin. Martin Fletcher in Tel Aviv. 

Faith Daniels, anchor: 

President Bush may be on another collision course with Congress. The president 
Wednesday said he wants Congress to renew China's most favored nation status. But, as 
White House correspondent Jim Miklaszewski reports. Congress isn't likely to go along. 

Jim Miklaszewski reporting: 

At the White House, the president ticked off his reasons for renewing China's trade 
preference. 

President Bush: I look at the support we got from China in Desert Storm. I look at the 
importance of China as a country and I think-I don't want to see us isolate them. 

Miklaszewski: That sets up a confrontation with Congress. Many lawmakers want to 
rescind China's trade status. 

Senator Daniel Moynihan (Democrat, New York): This nation, the People's Republic of 
China, is organizing prison labor-and they have a large supply of prisoners-to produce 
an export market in textiles. 
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Miklaszewski: Even the president has big problems with China. Its human rights record, 
arms sales to the Middle East and unfair trade practices. But White House officials argue 
that without the trade deal, the US wouldn't have any leverage whatsoever over China. 
In an attempt to appease Congress and pressure Beijing, the new trade agreement will be 
conditional on progress on politicar and trade reforms in China. The last time Congress 
challenged the president on China, Bush beat them, and the White House is confident he 
can do it again. Jim Miklaszewski, NBC News, at the White House. 

Faith Daniels, anchor: 

Two people were killed in Los Angeles this morning when a woman hijacked a city bus 
and shot a passenger to death. About 20 people were on the bus when the woman 
commandeered it. She opened fire, hitting one passenger. The wounded man fled the bus 
and was dragged away by police. He was later pronounced dead. The other passengers 
managed to get away as well. And after a three-hour stand-off, police stormed the bus, 
killing the hijacker. 

Faith Daniels, anchor: 

A Continental Airlines ticket agent is back on the job today. Continental fired the 
woman last week because she failed to follow company policy that women wear makeup 
on the job. The company says it was wrong in firing the woman. 

Faith Daniels, anchor: 

Well, it's spring and for most of us that means flowers, warm weather and longer days. 
But for the residents of Dodge City, Kansas, spring means moths, millions and millions of 
moths. Every year the moths migrate from the prairies to the mountains. Dodge City is 
one of the stop-overs. The insects pose no threat to humans or crops, they simply make 
being outside unpleasant. Visitors will be in the mountains within ten days. Unclear 
what happens to your clothes, though. It's 8:05. Time for Al Roker and today's weather. 

Joe Witte reporting: 

This morning's weather brought to you by Maxwell House Coffee. Always good to the 
last drop. 

Al Roker reporting: 

Excuse me. Well, they figure we-we had to rent this space for something, so they figured 
they may as well let me do a little lawning, as Katie would say. Only kidding, Katie. 
(Weather follows.) 

That's the latest from Rockefeller Plaza. Back to Bryant and Katie. 
Bryant Gumbel, co-host: 

Al, thank you. You want to tell Al thank you for the lawning? 
Katherine Couric, co-host: 
Yes, thanks, Al. 



Roker: You're welcome, Katie. 
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Gumbel: Eight-oh-seven. We're coming to come back in just a moment, talk about the 
controversy of what you may be putting on your lawn after this. 

Kathcrine Couric, co-host: 

On After Eight this morning: lawn chemicals and pesticides. Congress has been looking 
into complaints about domestic pesticides, and many lawmakers feel the price we pay for 
a green and weedless lawn may be too high. It may be costing lives. The fastest growing 
segment of this pesticide business in the past decade has been sales to commercial lawn 
care companies and homeowners. It*s grown to a $2-billion-a-year business. But reports of 
illnesses related to pesticides have been rising as well. It's suburbia*s badge of honor, a 
lush lawn, a rolling carpet of green that reaffirms man*s power over nature's destructive 
insects and outlaw weeds. It's a war waged after work and on weekends. Those without 
the time shell out dollars to companies which nurture and protect a patch of grass. But 
for some, it costs more than money to have a beautiful lawn. It's a threat to life. It's 
death by pesticide poisoning. 

Chris Weidner: In November of '85 and in August of 1986, I had a miscarriage and both 
babies died exactly four days after my neighbors' lawns were sprayed and they both died 
in the same way. 

Couric: Chris Weidner has since had a healthy baby. It wasn't until after she and her 
oldest son Ross ended up in an emergency room, struggling for breath, that it was 
diagnosed. They were poisoned by a commonly used pesticide called Dursban. Chris 
asked lawn companies to warn them before spraying in the neighborhood. It wasn't 
enough. They had to move. 

Chris Weidner: I have to depend on the honesty of the companies that are making 
applications. Right now only some of the companies will let us know when they're 
making an application in the area. So if I don't get a call and I don't hear from anybody 
and they don't say that they're coming out, I can sort of take a chance and try to go 
outside and see if everything's OK. What they're saying is that you can walk on a lawn 
after it's been treated within an hour as long as it is dry. It doesn't seem to work like 
that for us. We're too sensitive to the products that are being used. 

Couric: Chris cannot go outside without wearing her protective chemical suit. Malls and 
restaurants are off-limits unless her husband Bob determines that they are pesticide-free. 

Bob Weidner: Well, it has taken a lot of spontaneity out of what we do. We used to, like, 
take trips and stop on the way and eat in a restaurant and now we have to go in and I go 
in first and ask if they sprayed any pesticides within the last 48 hours. In the beginning, 
it was-it was tough. It was, you know, a little weird to be walking down the street with 
someone with one of these suits on. 

Couric: The Weidners founded GROW, an organization promoting organic lawn care. 
Getting the message out helps Chris feel less like a prisoner of pesticide. 

Chris Weidner: My bars are glass bars. I resent the inability to go out and allow my 
children to play on their lawn. I resent the inability to be able to go to my own mailbox 
and get my own mail like normal people do. 

Couric: Dr. Marion Moses is president of the Pesticide Education Center. She's best 
known for her work educating farm workers on pesticide hazards, and she's now turned 
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her attention to educating consumers. Warren Stickle is president of the Chemical 
Producers and Distributors Association. Good morning to you both. 

Dr. Marion Moses: Morning. 

Couric: Mr. Stickle, your association insists that lawn chemicals are safe. How can you 
give those assurances, especially considering what we just saw? 

Warren Stickle: Well, we have to realize that many lawn care chemicals have been used 
for 20 or 30 years. So there's a long history of usage of lawn care chemicals without any 
adverse effects to human health. We're looking at a situation where each of these 
chemicals that are registered are extensively tested, and there's a lot of crossover 
chemicals insofar as 29 of the top 35 lawn care chemicals are also tested for food. So all 
of the higher chronic testing that needs to be done for food is also done for lawn care. 

Couric- Dr Moses what do you think? I mean, the companies that actually sell them test 
them, and I wonder how reliable, first of all, that is. And the fact that they've been used 
for several years in your mind doesn't mean they're safe. 

Moses- No Absolutely not. Just because something is legal doesn't mean it is safe and I 
think the real problem with a lot of these chemicals is that they are a very, very serious 
health hazard. And I-I realize that the acute problems that people are concerned about, I 
think that's the tip of the iceberg. I'm much-much more concerned about long-term 
effects, and particularly in children and very young children and pregnant women and 
the fetus because there's evidence that they are at risk, certainly for-I'm very concerned 
about cancer in children. There are studies that show a relationship. And I think people 
say, oh, the EPA has tested it. People should be very aware. I think they should think 
about these people who purvey these products like used car salesmen and I think they 
should take a very serious look. These are toxic products. Their purpose is to kill and 
harm living things and we do not have the data that he says that shows that these are 
safe. They're not safe. 

Couric: The EPA registration process, is that reliable? 

Stickle: We think it is. And it's reliable in two ways. First of all, you register the 
product and then you have to go out and register it in each of the 50 states m which you 
are going to use it in. So it's a double-dual system here. The most important thing, 
though, is that we're going through a re-registration program at this point in time 
where-where we are re-registering all the old chemicals. The important thing about that 
is that the testing is being done and about 70 to 72% of the testing on those 29 lawn care 
chemicals has already been received by EPA. Now what kind of testing are wc-are we 
really talking about? There are seven animal tests that are done for each and every 
chemical. There are two for cancer, two for birth defects, two for reproduction and-and 
the bottom line is that you're getting a lot of very important testing done on each of these 
products and the agency is working to complete that. And we're-we're on a timetable of 
the next five to seven years to get all this data in. And we think it's really important to 
reassure the public of that. 

Moses- Well, you know-well, 1 think he's brought up a very important point that the 
public should realize. I think the people who sell these products have very economic 
concerns. They think it's a public relations problem. It's not a public relations problem. 
It's a public health problem. 

Couric: Dr. Moses, I know you think better labeling should take place. 
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Moses: Absolutely. I think if the average homeowner and consumer knew what EPA 
knows about these products, they would not use them. 

Couric: And you wouldn*t disagree. 

Moses: They wouldn't want their children exposed to them. They wouldn't want their 
pregnant wives exposed. They wouldn't-they wouldn't if they knew, and they don't 
know. 

Couric: You think there should be better labelling as well? 

Stickle: We think there should be better labelling. The label now is in really small print, 
difficult to read. It ought to be-it ought to be larger print. It ought to be streamlined 
and it ought to be easier to understand. The warning notices there should be clear. So 
the bottom line is the public does have a right to know and we really would encourage 
the homeowner to read that label very, very carefully before. 

Couric: And you think there should be much more information in the labelling. 

Moses: Oh, absolutely. I mean, to say we're going to put a label-we're going to warn you 
that we're spraying the chemical and it's a-it's a cancer-causing pesticide. What good 
does it do to warn somebody? 

Couric: Quick answers. What's wrong with notifying people that you are spraying in an 
area? 

Stickle: Well, many lawn care applicators now do that. They-and they put a postmark 
out there and post that they have notified people. Seven states also have a registry list 
where people who are super sensitive or have some kind of allergy... 

Couric: Just seven? 

Stickle: Just seven. And it's also not in the legislation now facing the Congress at this 
point in time. But people do have a right to know and if they are sensitive or allergic to 
a particular product, we think it's important that they do know. It's a question, though, 
of whether you notify everybody in a-in a housing development or you notify just those 
people who have a need to know. And I think that's the important point. 

Couric: Dr. Moses, final word. 

Moses: Everyone-everyone who uses a toxic product has a right to know about that. It's 
not a need-to-know problem. It's facing up to them being honest about the nature of 
these types of toxic chemicals that are making toxic lawns. They're dangerous. 

Couric: Thank you both for joining us this morning. I'm afraid that'll be the last word. 
Joe Garagiola this morning is about 110 miles north of here, up the Hudson River valley, 
in the town of Claverack, New York with someone who knows all about organic 
gardening, which is an alternative. Joe, good morning. 

Joe Garagiola, co-host: 

Good morning, Katie. I'm with Larry Sombkc. And you talk about toxic lawns, Larry, 
we've got a divet right here. How do I know I have a healthy lawn? 
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Larry Sombkc: Well this-this lawn is healthy because it's got nice green lush grass on top, 
a very thin layer of-of thatch where the-where the lawn meets the turf. You've got a 
deep, crumbly-deep roots, nice crumbly soil, well aerated. There's probably worms in 
there, Joe. That's another good sign. 

Garagiola: No chemicals. 

Sombke: No chemicals. Your lawn doesn't need chemicals in the first place. 

Garagiola: OK. I have a patch right here. I want to plant some healthy grass. What do I 
do? 

Sombke: Well, first of all, dig it up. Dig out-dig up the area nice and deep. The key to 
an environmental lawn-care program is to work with the soil and let the grass take care 
of itself. So we worked in some organic material. We put some natural lawn fertilizer in 
there and then we raked it nice and smooth. 

Garagiola: How can I test that it's good, the soil, though? 

Sombke: Well, you dig some up and look at it. It needs to be crumbly. If you-if-if you 
can hold it in your hand and it looks nice and crumbly and it... 

Garagiola: Don't you have experts that do this, though? 

Sombke: Oh yeah. There are experts and you can test the pH level. That's one thing you 
have to do to find out... 

Garagiola: I just have to buy this. I get it at the hardware store? 

Sombke: You can get it at the hardware store or contact your Cooperative Extension 
Agency. 

Garagiola: Put some grass seed on here for me. 

Sombke: All right. Make sure you get the right grass seed. We don't want shady grass 
seed. We want sunny grass seed. 

Garagiola: OK. 

Sombke: So you get that out. Put a lot of grass seed on. Make sure you get the right 
kind of grass that'll grow in your area. There's northern grass and there's southern grass. 

Garagiola: In Arizona I have to be careful. 

Sombke: Right. You need things like bahia grass and different things like that. And 
then you-and don't be chintzy. You know, don't be cheap with grass seed. 

Garagiola: OK. I got the grass seed. Now what do I do? 

Sombke: Right. Put the grass seed on there nice and thick. Maybe sprinkle a little 
topsoil over that just to get it down. 

Garagiola: OK. 
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Sombke: Put a little straw in there. And you usc-you put the straw or hay on the top. 
Garagiola: Man, if I did all that, 1 could grow hair. 

Sombke: Yeah. If you just put a little-just a tiny bit of this on top, just to keep it from 
drying out Gives it a better chance. 

Garagiola: AH right. Now what. 

Sombke: That's a little thick right there. Then you grab a rake. 
Garagiola: I'm rushing him through it because we want to get it all in. 

Sombke: Grab a rake and kind of tamp it down a little bit. This is a clump. You don't 
really want that, 

Garagiola: How about watering now? I see you've got something out there. 

Sombke: With the water-watering is critical. You want to put nice, slow, deep watering. 
I've got a soaker hose going, and that's the best kind-the best kind of hose you can use... 

Garagiola: I see, 

Sombke: ...because it's water conserving, you don't waste water and it really does the job. 

Garagiola: Now what are some of the things we're doing wrong as far as watering? 
Because that's one of the key things, isn't it? 

Sombke- Well, you don't want to come home and sprinkle your lawn at night or as soon as 
you get home for 20 minutes. That's all wrong. What you want to do is a long, deep 
watering either with a sprinkler or with a soaker hose. The squirting it is bad. It 
develops shallow roots, which is bad for your lawn. 

Garagiola: I picked a spot here, I think it's a bad spot. Is it bad? 

Sombke: Well, we're going to find out. And the key to environmental lawn care is to look 
first and, you know, don't spray with chemicals first. 

Garagiola: Are those weeds or flowers? 

Sombke: Well, these-these-weeds are in the eyes of the beholder. These are flowers but 
I"I"Some people consider them weeds so we're going to probably take those out. 

Garagiola: What have you got here? 

Sombke: This is a non-chemical treatment for grubs. Grubs is one of the number one 
lawn care insect problems. So instead of using a chemical pesticide we're going to use a 
bacteria called milky spore and we're going to just spread it on there. 

Garagiola: Now with the dandelion, I donH want you to dig it out. I've got more 
important things. You just dig it out by hand, right? 

Sombke: Dig it out by hand and don't mess with the chemicals. 
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Garagiola: How about mowing the lawn? We're doing things wrong, aren't we? 

Sombke: Most people mow their lawn too short. They want it to look like a golf course. 
And that's wrong. 

Garagiola: Why? 

Sombke: Because once again you have a real short grass. That means you're going to 
have shallow roots and you've going to have a hard time keeping your grass healthy. You 
want to cut your grass a little bit longer, about two inches or so. 

Garagiola: Like Kathy's doing. And you want to leave the... 

Sombke: Leave the grass clippings on the lawn. They can provide up to 50% of your 
fertilizer needs. Also grass clippings are the number one source of trash in the United 
States. Don't send it to the landfill. Leave it on your lawn, 

Garagiola: OK, That's a pretty good lesson for you in how to grow a healthy lawn, 
Katie, and I know you want to do it because Bryant's got a healthy one. 

Couric: Absolutely. My goal in life, Joe. And I want you to get out and help-help 
Kathy with that lawnmower. 

Garagiola: I will. Kathy's doing a good job. 

Couric: OK. Thanks, Joe. We're back in a moment with more on Today after these 
messages. 

Bryant Gumbel, co-host: 

The latest in cameras after a station break. 

Bryant Gumbel, co-host: 

Back now, 8:25. Faith was just reprimanding me for trying to be my own doctor on 
illnesses. I mean, when you're sick, you don't always go to a doctor, do you? 

Faith Daniels, anchor: 

Not always, but there's a point. 

Gumbel: What's the point? 

Daniels: After spending two days off work in bed, I think that's a point. 
Gumbel: I don't know. I mean, I-I think I know what I have. So.,. 
Daniels: What is that? 

Gumbel: I think I have another case of tonsilitis. 
Daniels: But tonsilitis... 



Today 

May 16, 1991 / 7:00-9:00 AM EDT 



Page 32 



Gumbel- Remember we looked at each other's tonsils on the air that day? I've still got 
mine and mine act up every now and then and I don't feel compelled to go to a doctor to 
have him tell me you have tonsilitis. 

Daniels: Maybe you should have them out. 

Gumbel: No, Tm not going to have them out. That is terribly painful. 

Katherine Couric, co-host: 

Really, really painful for an adult. 

Gumbel: Yeah. 

Couric: Painful for a child even more so. 
Gumbel: Yeah, but they're too young to remember it, right? 
Couric: I remember when I had my tonsils taken out. 
Daniels: How old were you? 

Couric I think I was seven years old. They were infected and the poison was dripping 
into my stomach so I was constantly throwing up. Isn't this attractive? So finally, they 
thought I was going to die. They took me to all these doctors and hospitals. They 
couldn't figure out what was wrong with me, I went to one pediatrician. He said your 
tonsils need to be taken out. They're infected. And it was-it was really painful 
afterwards, you know, for several days. 

Daniels: All this is making me sick. Excuse me for coughing. 

Gumbel- I got to tell you. June had hers taken out not long ago. When I say not long ago 
I'm talking about within the last 10 years, all right? And watching her deal with that, I 
decided not a chance, not a prayer. I mean, I'll put up with this every other year or so 
when it gets infected. 

Daniels: But you could have strep. 

Gumbel: I could. And then what? 

Daniels: They have to treat that. 

Gumbel: And then you could be giving me strep. 

Daniels: Now there's a point. 

Gumbel: Well, I'm doing my best not to cough in your direction or anything else. 
Couric: Yeah, you haven't kissed me much this morning. 

Gumbel: Nah, not really. Just on the lips. No big thing. But, I mean, 1 just don't feci 
compelled to go to a doctor to have him tell you what you already know. 
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Daniels: I think men are like that. Men will go to bed for a week but they won't go to a 
doctor. 

Gumbel: They won't ask directions, either. 

Daniels: No, they don't. 

Gumbel: What is that? Wait a minute. 

Couric: It drives me nuts. 

Daniels: It does. 

Couric: Every time I'm lost with Jay I'll say, look, there's somebody there, they-you 
know, they'll be able to help us. He goes, no. Men have this thing, they want to find out 
for themselves how to get to a place. And women are very quick to ask people directions. 
Don't worry, Bryant. 

Daniels: Dean was lost for an hour. He was supposed to meet me for dinner. Lost for an 
hour and didn't call for directions. 

Gumbel: Strength. Give me strength. 

Couric: It's true though, Bryant. 

Gumbel: It is not true. 

Couric: You don't ask people for directions, do you? 
Gumbel: What generally happens... 
Daniels: They might tell him where to go. 

Gumbel: What generally happens when guys travel with their wives to places they don't 
know where there's-places they've never been before, generally they hand their spouse 
the directions... 

Couric: Oh, then they're the navigator. 

Gumbel: ...and say, you be the navigator. And generally the spouse sits there and after 
you have passed they go, *oh, you were supposed to make a left back there.' That's what 
generally happens. So don't talk to me about asking directions. That is what happens 
more often than not. 

Daniels: Dean would probably agree with you on that. 
Gumbel: No, I mean, that's-that's the way the game goes. 

Daniels: My dad-my dad was always willing to stop and ask directions, but, he 
would-from the time he walked in the gas station to the time he came back to the car he 
would forget them and then be too embarrassed to go back in. So he would drive to the 
next gas station and ask again. 
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Unidentified Man: Some people who work at gas stations nowadays don't know the 
directions. 

Gumbel: Yeah, that's right. That's another problem. 
Courier That's true. 

Gumbel: You go to a gas station now you've got no, no luck at all. 

Courier Yeah. Oftentimes they don't even speak English, which makes it even more 
difficult. 

Danielsr Don't you love when you stop someone on the road and they pretend that they 
know and yet when you take-when you follow it they have no... 

Couric- Oh I've done that before. When people have stopped and asked me directions to 
a very simple place-and I've lived in Washington all my life and I really should know«so 
I'll say, yeah, it's that way. Just go about two miles. And then they'll leave and I'll say, I 
have no idea what I just told them and I just lied to them. 

Gumbelr We had a guy-we were... 

Daniels: That's mean. 

Courier Well I didn't-it was when I was younger. 

Gumbel- We were in Atlanta one time, asked for directions, guy turns to me, he goes very 
simple to get there. He says, you go to your second light and you turn left. And he 
repeats the directions. And I didn't want to embarrass him by saying, hey Bozo, you 
pointed right. So I said, let me-give me that one more time. He says, yeah. Go to your 
second light, then you turn left. And I said, I go left, or I go that way. And he goes, 
yeah, you go left. I thought, this is terrific. At that point I said, June, read them better. 
We're going to come back in just a moment. Very nice, Giusep. 

Joe Garagiola, co-host: 

You need help, Bryant. 

Gumbel: Yeah. Are you stuck in that position or what? 
Garagiola: Watch. 
Gumbel: Station break. 
Garagiola: I can swing with... 
Bryant Gumbel, co-host: 

Back now-oooh! Isn't that artsy? We're back at 8.30 on a... 

Katherine Couric, co-host: 

Except we're being covered by the... 
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Gumbel: ...Thursday morning. 
Couric: ...sun. 

Gumbel- Well, it is kind of the sun roof in the--in the studio. That is a very nice effect 
there. Who got that one? Robes or Bucky? Is that a-oh, it's under Bucky's guidance. 

Crew, off camera: No! 

Gumbel: We are told that Robes was nothing but the tool. Anyway. Straight ahead 
in--in--in this half hour, we'll talk of putting up your house for sale. It is never easy. As 
we will see in just a couple of moments, it is even more difficult in jolly old England for 
the landed gentry. Katie: 

Couric- And if you're like me, all thumbs when it comes to operating gadgets like 
cameras, you'll be very interested in what gadget guru Andy Pargh has to show thi--show 
us this morning in cameras that are painless to point and shoot. 

Gumbel: You are a big ice cream fan, yes? 

Couric: Yeah. I like ice cream. 

Gumbel: Al Roker... 

Couric; You... 

Gumbel: ...I'm sure will be running back up here to taste this too. We got an ice cream 
spot before you get away this morning. Let's move to the news desk right now. Faith 
Daniels: 

Faith Daniels, anchor: 
Thanks, Bryant. 
Faith Daniels, anchor: 

Secretary of State Baker reports to President Bush tomorrow on what appears to have been 
another fruitless peace mission to the Middle East. Baker left Israel today after one last 
meeting with Prime Minister Yitzhak Shamir, Foreign Minister David Levy and Defense 
Minister Moshe Arens. They appeared to have made little progress toward an agreement 
on key issues surrounding a Middle East peace conference. 

A three-hour standoff came to an end in Beverly Hills. California, this morning as 
sheriff's deputies stormed a city bus and kilmed-killed the armed woman inside. It was 
the end of a standoff that began with a shooting incident aboard the bus. Police say the 
woman had opened fire, killing a passenger. About 20 other people managed to escape 
from the bus as it rolled to a stop at a busy intersection. 

The public-service announcements say that if you're not recycling, you're throwing it all 
away. Because of marketing problems, some rccyclers may be forced to throw it all away 
anyway. More from Scott Miller of KING-TV in Seattle. 

Scott Miller reporting: 
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Recycling is getting easier and easier. In more and more American cities, you can now 
recycle right at your curbside. But it's not always easy for contractors to get rid of this 
stuff, especially scrap paper. Here in Washington, state most scrap paper is shipped to 
Asia and now bales are filling up warehouses up and down the West coast because there is 
no way to get them across the Pacific. 

Don Kneass (Recycle America): We're going to keep storing it up. I mean, the next 
option for us is to begin storing it outside and hope it doesn't rain. 

Miller: The problem is a worldwide container shortage. Many of them are still tied up in 
the Persian Gulf, filled with war supplies. Scrap paper isn't worth much and the 
containers are available are getting filled up with the highest value exports. If the 
backup keeps getting worse, some recyclers may have to haul their paper to a landfill. 

Ed Steyh (Seattle City Utility): They cannot continue to store material and not be able to 
get rid of it. 

Miller: The container crunch is expected to ease up in a few months, but experts say the 
ultimate solution is to find a domestic buyer for the scrap paper people so dutifully toss 
into the recycling bin. Scott Miller, for NBC News, Seattle. 

According to a presidential advisory commission, an agency that safeguards Americans' 
health is in critical condition. The panel says the Food and Drug Administration has too 
much work to do with too little money and too few people. 

Queen Elizabeth's visit to the United States is hitting a high note today. She's becoming 
the first British monarch to address a joint meeting of Congress. Last night, she was 
introduced to baseball royalty as President Bush's guest. After meeting the teams, the 
queen sat in on two innings of the Orioles-Oakland A's game in Baltimore. 

Later today on "A Closer Look," the ultimate survivor: Elizabeth Taylor. After seven 
marriages, six husbands, problems with drugs, alcohol, illness and her weight, she's still 
the woman that people want to talk about. We'll talk about her with former husband, 
Eddie Fisher, and a former co-star, Mickey Rooney as we continue our look at America's 
uncrowned royalty. 

Faith Daniels, anchor: 

Eight thirty-four now. 

Bryant Gumbel, co-host: 

What do you think the queen found so funny there? She was, *Ha, ha, ha, ha.' Thought 
she watched the... 

Katherine Couric, co-host; 

Something witty the president said. 

Gumbel: Oh, I thought it was something that happened on the ball field. She wanted to 
watch somebody field a ground ball or whatever. She was, 'Ha, ha.' 



Daniels: A little scratching. 
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Gumbel- A little royal laugh there. Let'S"eight"eight"8:34. Go on down to the Chan 
Gardens. Wonder why they are called that? Anyway. Al Roker is down there do 
business. 



Al, why are they called the Channel Gardens? 



Al Roker reporting: 

Oh uh, well, the Channel Gardens? Well, guess, because they're on TV, Bryant. In 
any event, we've got-sorry. ItV-I don't know. In any event, they-wc are in the Channel 
Gardens It is a--it is a woodland-woodland flower exhibit here. That's all made of 
cedar. There are some 60,000 plants in here and all in all it's looking pretty nice. And 
we hope it's looking nice around your neck of the woods. (Weather follows.) 

Willard's back tomorrow and save some of that cookies and cream ice cream for me, 
Bryant. I'm coming back. 

Gumbel: Hey, Al, before you disappear... 
Roker: Yeah? 

Gumbel: ...we have an answer on why they are called the Channel Gardens. 
Roker: And that is? 

Gumbel: Because to your left right now is a British building and to your right is the 
French building. So obviously between them, the channel. 

Roker: The channel! 



Gumbel: Da-da! 

Roker: Well, I'm going to make-Fm going to go under the channel and come back 
upstairs in just a minute. 

Gumbel: OK. All rightie. Thanks, Al. 8:36. 



Bryant Gumbel, co-host: 

Our Over There segment this morning takes us to the lake district of England, where 
"Today" foreign editor Dennis Murphy has a report on a family's parting with a 
centuries-old homestead. 

Richard Bigland: Well, it is true that the house and the estate is for sale. Now the 
modern-with modern day pressures the estate has had to pay for itself. This has been 
really-really difficult. 



Dennis Murphy: 

The Biglands have been living on these thousand acres for more than 800 years. But now, 
the recession and stiff inheritance taxes have forced Richard, Kate and the Bigland 
children to put the ancestral home on the block. 
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Richard Bigland: We have always known ourselves to be the old-oldest English family 
living in our own patch. We're looking out at the direction that the Vikings would have 
come here in the first instance, and they would have come swinging up Morecambe Bay 
there and seen this hill from a distance, I guess everything would have been just as it is 
today over 800 years ago. 

Murphy: And now Bigland Hall will pass on to someone else. The fireplace built in 1161 
and all those portraits of Viking's descendants. 

Richard Bigland: Many, many, many Bigland portraits look down at you wherever you 
go. As you go up the stairs they all frown at you or smile at you, depending on what sort 
of mood you happen to be in. 

Kate Bigland: It is the most extraordinary setup. It is like living in a novel in a funny 
way. I mean, it is very odd for people-you know, for one family to stay for so many 
years. 

Murphy: Richard thinks one family member is still here. 

Richard Bigland: The house has got a ghost. Fm not sure whether it's a good thing or a 
bad thing to tell people. All the villages here, everybody knows about the White Lady at 
Bigland Hall. I can remember in the noise of her dress which was dragging on the stairs 
because it was a long dress but when I looked around, she wasn't there. I had just seen 
the White Lady. 

Murphy: Richard tried to make a commercial go of the lake, fishing, wind surfing, but 
nothing panned out. The estate is just too large for one family to manage these days. 

Richard Bigland: Bigland was never a place that one made one's money at. It was a place 
that one-one enjoyed when one felt that one liked to be quiet and away from it all. 

Murphy: There was a Bigland who made it big in America, George Bigland. He started 
the Pony Express and was a founder of the Mormon Church. 

Richard Bigland: He was a blood brother of the-of the Sioux Indians. And 
he-when-when he did come back to England, he brought quite of lot of his relics with 
him. And George is the one in the jacket. And in fact, that very jacket of George's is 
still here that he used to wear, with tassels and all. And as a child, I used to wear that 
too, sadly. I say that sadly because maybe it might have been in slightly better order. I 
don't know. 

Murphy: These are reflective days at Bigland Hall. 

Richard Bigland: I have thought about this at great length. The last six months of my 
life here have been dreadful. Debating things like, *How could you possibly do this? 
You, Richard Bigland, after 866 years? How could you sell it? How could you get rid of 
it?' ' 

Kate Bigland: For Richard, I'll feel quite sad, but for the sake of the kids, theyMl grow 
up in the real world, rather than a very protected environment, which actually this is. 

Richard Bigland: The sadness is that unless, of course, the future purchaser of this place 
changes his name to Bigland, there won't be a Bigland living here any more, which is a 
real shame. 
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Murphy: For "Today/ Dennis Murphy, NBC News, London. 

Gumbel: Coming up on 8:40 on this Thursday morning. Katie is back in just a moment to 
talk cameras with the gadget guru, right after this. 

Katherine Couric, co-host: 

Years ago, finding an easy-to-use, high-quality camera was a real shot in the dark. But 
today, with all the inexpensive hi-tech electronics available, even the most basic camera 
will more often than not give you terrific, goof-proof pictures. Our own gadget guru, 
Andy Pargh, is here this morning with all kinds of ways to preserve that special moment. 
Those times of your lives, 

Andy Pargh (The Gadget Guru): Oh, they are and you know, they are getting not only 
easier to use but now cameras are taking better pictures than ever. 

Couric: Well... 

Pargh: I'll give you an example. You know, nobody likes to get their pictures back from 
the processor with red eyes. Today's cameras have new circuitries and designs that 
re-reduce red eye to an all-time minimum. 

Couric: This guy has red eye. 

Pargh: He has red eyes. It was not... 

Couric: Red pupils. 

Pargh: ...taken it with one of the—with one of the cameras we have here— here today. 
Basically what causes red eye— when the flash goes off, you know, in— in your face it 
illuminates the blood vessels in the back of your eye— in the back— in the retina. That's all 
you are seeing, illuminated blood vessels. So some camera companies such as Olympus has 
a camera like this one-if you'd like to take a picture. What it does is right before the 
flash it will burst about 20 or so— 20 to 30 strobes. 

Couric: Smile, Bryant. 

Pargh: So the strobes are designed to reduce the pupil size. Let's see. It— it's funny. We 
are under the lights, so the flash didn't go off here. 

Bryant Gumbel, co-host, off camera: 

Where's the strobes? 

Couric: Oh. 

Pargh: We have to do it a little in the dark here. Bring it down. I guess the problem is 
we have too much light. 

Couric: Oh, that's OK. We'll do the strobes later... 
Pargh: See, this— this— this camera is extremely smart... 
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Couric: ...in the dark, 

Pargh: ...and it knows when, you know, when it does not have enough light for the flash. 
Couric: It is smarter than we are, huh? 
Pargh: It really is. 
Couric: OK. 

Pargh: But this does have a strobe. You will just have to trust me on that one. 

Couric: OK. Now they... 

Pargh: But this is the Stylus from Olympus. 

Couric: ...saying try it because they've... 

Pargh: OK. 

Gumbel: Turn the lights down. 

Couric: ...dimmed the lights, Andy. 

Gumbel, singing: When the lights go down low. 

Pargh: Oh. We'll try it over here. We are not getting it. Too much light. 
Gumbel: Nice camera, Andy. 

Pargh: When the pictures come back we'll see if it works. 

Couric: It really does work, ladies and gentlemen. OK. What's next? 

Pargh: But-but that's the Stylus from Olympus. It sells for $225. Now one thing that's 
important to note about cameras— today I will be quoting suggested retails. All cameras 
can be found for about 25 to 40 percent less than suggested retail. They are extremely 
discounted items. This... 

Couric: At various stories around the country? 
Pargh: At various... 
Couric: OK. 

Pargh: Yeah. I would go discounters, catalog showrooms, those type of places... 
Couric: OK. Great. 

Pargh: ...are your best camera deals. This camera, the Kodak star 935, removes the flash 
from the lens and that is their method of reducing red eye. This unit sells for about $80. 

Couric: Well, that's good. 
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Pargh: OK. And... 

Couric: And this is an idiot-proof camera? 

Pargh: Yeah. That is real idiot-proof. You put the film in and you go. Now one of the 
more unique cameras this year is-this is the Fuji Discovery 3000. It sells for about $430. 
But this has one of my— my favorite features I've ever seen, It*s called auto prewinding. 
And I know-let me ask you a question. Have you ever accidentally or inadvertently 
opened the back of a camera and exposed a roll of film? 

Couric: You know, I have, Andy, and I hate when that happens. 

Pargh: Well, it's-it's-it's-it's horrible. 

Couric: And this... 

Pargh: With auto prewinding, it won't because what it does-as soon as you load the roll, 
it automatically advances it to the end of the roll and then takes the pictures backwards. 
So as soon as you've taken the picture, it goes inside the cannister where it's safe. 

Couric: You're saying this one is for real idiots? 

Pargh: This is-Katie-Katie, try it on for size. 

Couric: OK. 

Pargh: But it also-it has a dual flash. 
Couric: I'll take you this time, Andy. 

Pargh: OK. It has a dual flash system on there. One flash is for your preflash and the 
other is for illumination and a great camera. It's-it's-it's not like a pair of binoculars. 

Couric: Is this an auto focus? 

Pargh: Yes, it is auto focus. 

Couric: Because Bryant is looking pretty blurry right now. 
Gumbel: Pink-eyed, right? 

Pargh: OK. What-what you do-put your finger down on the button one time. That will 
put it in focus. 

Couric: OK. Cool. 

Pargh: And go from there. Oh, did you... 

Couric: I think there was something in front of the camera but who knows, Andy? We'll 
see... 

Pargh: I think your finger was... 

Couric: ...when we— when I get it developed. 
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Pargh: ...right in front of the sensor, but... 
Courier OK. No problem. 

Pargh: ...you know, a little bit of practice and you should be...(unintelligible)... 
Couric: OK. 

Pargh: Now this Photsure from Canon—now Bryant said this was his favorite camera out 
here. Other than just its unique shape and-and style with the zoom lens, it has an 
infrared remote control where—to turn power off and on. OK. Let it reset back here. We 
will give it just a moment—and it doesn't want to work for us right now. 

Gumbel: It worked earlier. 

Couric: But it...(unintelligible)...really works. 

Pargh: We are batting 1,000 right now. 

Couric: It did... 

Gumbel: But show how the lens cap has the... 
Pargh: OK. And... 
Gumbel; ...thing there. 

Parigh: One of the— the flash is built inside the lens cap and it conceals right there. This 
unit sells for about $545, has a caption mode on it and it's new from Canon. 

Couric: That's pricey. 

Pargh: Do you want to see something really unique. Put this one-let's turn it on first. 
Couric: Good idea. 

Pargh; OK. And let's-let's put this right up to your eye and see what happens. This has 
an,,. . . 

Couric: Oh, wow! 

Pargh: ...infrared sensor by your eye. As soon as... 
Couric: It automatically... 
Pargh: ...you put it up, it automatically... 
Couric: ...zooms in. 

Pargh: It— it frames your subject. So it makes it even easier. It still has a 35 to 105... 
Couric: Oooh! Makes a lot of... 
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Pafgh: ...zoom lens... 
Couric: ...weird noises. 

Pargh: ...and it does have the red eye reduction. The dual flash. 
Couric: Right. 

Pargh: And that's new from Minolta. 
Couric: A--a must. OK. 
Pargh: OK. Now, loading film. 
Couric: Oooh! OK. All right. 

Pargh: They make lots of noises. Loading film. This is the Fuji mini-dual date drop-in 
film loading. It doesn't get easier than this. The film is loaded. 

Couric: Oh, great! So you don't... 

Pargh: This you... 

Couric: ...even have to line up the little... 
Pargh: You don't have to open it up. 
Couric: ...perforations. 

Pargh: And this also has the auto prewinding. 
Couric: Cool. 

Pargh: So it's going to the rear of the roll right now. 
Couric: OK. Will it just do it's thing... 
Pargh: It just keep on going. 
Couric: ...and just move on. 

Pargh: Now if you have ever gone to a party, don't you hate to be the one who is stuck 
taking the pictures? Well, this is Konica's new Compie and what this does— it has a 
microphone inside here and it listens for bursts of sounds... 

Gumbel: Yo! 

Pargh: So what we'll do, we'll go, 'Hello.' And what it will do— it listens for bursts of 
sound such as laughter. 

Couric: Hey! We are having so much fun. Take our picture. See, there you go. 

Pargh: And it— it takes the pictures and then it automatically pans 100 degrees to get 
another shot. 
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Couric: And do the little... 

Pargh: So you can put it in the corner of a party... 

Couric: ...saddle shoes come with this, Andy? 

Pargh: Yes, they do. Those are not sold extra. 

Couric: Very attractive. 

Pargh: They only come in brown, and white. 

Couric: OK. Now these are di--let's quickly. 

Pargh: OK. We... 

Couric: Disposable camera. 

Pargh: ...we have single-use cameras. TheyVe disposable. They come in a wide variety. 
You have, for example, the weatherproof one which is— can go seven feet under water, 
sells for about $15... 

Couric; OK. 

Pargh: ...to the stretch cameras... 

Gumbel: You promise to take a picture of this for me? 

Pargh: ...which sell for about $15. And we just have a couple of examples here. The 
stretch cameras are the ones that you get the wide panoramic shots. 

Couric: OK. Great. Andy, thanks a lot. 

Pargh: Thank you. 

Couric: Thanks for giving it a shot. Get it? Don't go... 
Pargh: Oh. That's a good one. 

Couric: ...don't go away. We've got ice cream coming up. This is "Today" on NBC. 
Bryant Gumbel, co-host: 

With the temperatures climbing into the 80s this week, we thought it a good excuse to get 
in an ice cream spot. We invited Debbie Lawrcncels to join us here in-studio. She is a 
recipe developer for Haagen-Dazs. 

Debbie, good morning. 

Debbie Lawrencels: Good morning. 

Gumbel: What does a... 
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Lawrcnccls: Thank you for having me. 

Gumbel: ...recipe developer do? Give me a job description first off. 

Lawrencels: Well, I sit and I play with ice cream all day, I make a lot of different 
recipes. 

Gumbel: They pay... 
Katherine Couric, co-host: 
Sounds fun to me. 
Gumbel: ...they pay you for this? 
Lawrencels: I pay—get paid. 
Gumbel: OK. 

Lawrencels: I actually just make a lot of recipes and train people how to make them. 
Gumbel: Train Katie. 

Lawrencels: Which is why we're here today. 
Gumbel: What is Katie going to make? 

Lawrencels: We are here today— you are going to make a yogurt fruit shake. 
Couric: Yee haw! 

Lawrencels: A delicious yogurt fruit shake. 
Couric; OK. 

Lawrencels: I'm going to ask you to take this scooper and then scoop a nice big scoop. 
Oh, you need more than that. 

Couric: OK. It's a big... 

Lawrencels: Yeah. This is a low-fat product though, all natural. And we're going to put 
more in. Great. That's great. Even more. 

Couric; I used to do this, you know, when I worked... 

Gumbel: Oh, sure you did! 

Couric; ...in the su... 

Lawrencels; You're doing great— you're... 
Gumbel: It's obvious. 
Couric; I— I used to be a... 
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Lawrencels: OK. That's enough. 
Couric: Is that enough? OK. Good. 

Lawrencels: That's plenty. That's great. So, now you're going to add some milk. We're 
going to add some skim milk... 

Couric: Skim milk. Good. 

Lawrencels: ...to keep it a little bit... 

Couric: We want^-this is a healthy ice cream confection if you didn't notice. 

Lawrencels: Healthy. Very good in potassium. We're going to—we're going to add some 
bananas... 

Couric: Bananas. 

Lawrencels: ...here. We're ad— adding one banana. This is going to make a portion for 
two. 

Couric: OK. 

Lawrencels: We're going to add some strawberries. 
Couric: Some strawberries. 

Lawrencels: Three fresh strawberries and of course you could substitute any fruit that 
you like. 

Couric: Like blueberries. I like blueberries and peaches actually. 
Lawrencels: Sure. 
Couric: Now... 

Lawrencels: And now, this is just a little bit of... 
Gumbel: Vodka! 

Lawrencels: ...syrup we're going to add. 
Gumbel: Oh, syrup. I'm sorry. 

Couric: Oh, this is corn syrup. But I would rather not put that in. Do I have to? 

Lawrencels: No, you don't have to. 

Couric: Because it is just added calories, Debbie. 

Lawrencels: That's true. OK. 

Couric: All right. Now what do we do? 



Today 

May 16, 1991 / 7:00-9:00 AM EDT 



Page 47 



Lawrencels: Very few calories, but it sweetens the strawberries a little bit, but that's OK. 
Couric: But I think that's sweet enough. 
Lawrencels: That's great. 
Couric: OK. 

Gumbel: Strawberries are going to be bland if you don't put some. 

Lawrencels: That's fine. 

Couric: No. It will be fine. 

Lawrencels: That's fine. 

Couric: Just you wait. 

Lawrencels: Now... 

Couric: OK. 

Lawrencels: Got to make sure it is on good and tight. 
Couric: OK. Ready? Let her rip! 

Lawrencels: We're going to put that on for 20 seconds. Let it rip! 

Couric: These are— these are great for breakfast. I do this for breakfast a lot. 

Lawrencels: Great. 

Couric: OK. 

Lawrencels: OK. You can turn it off. 
Al Roker reporting: 

You could even put bacon and eggs in there, couldn't you? 
Lawrencels: OK. 

Couric: Sometimes I use just regular yogurt too instead of ice cream, you know... 

Lawrencels: This is delicious. 

Couric: ...instead of frozen yogurt, rather. 

Lawrencels: This is absolutely delicious. 

Couric: OK. 

Lawrencels: This is actually less than 270 for the cup. 
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Courier Whoops. 
Lawrencels: Ooops. 

Courier Didn*t quite blend it all, did I? 
Lawreneelsr OK. 
Courier OK. 

Lawreneelsr That*s beautiful and you're going to garnish it because that makes nice 
summer entertaining. 

Gumbelr Oh, what a garnish! 

Courier Isn't that pretty? 

Lawreneelsr That is very lovely. 

Courier There you go. Voila. Put a little straw... 

Lawreneelsr And a little straw. 

Courier ...there and we're good to go. . . 

Gumbelr Taste... 

Lawreneelsr And why don't you take a sip? 

Courier OK. It's good but that big glob is stuck in the straw and so I really didn't get 
any. So... 

Gumbelr All right. 

Courier ...keep—you guys go on. 

Gumbelr Debbie-Debbie, before I cook, what is the worst recipe you ever tried to come 
up with? 

Lawreneelsr Oh, I think champagne with grapes and yogurt. 
Gumbelr It didn't sell? 

Lawreneelsr No. Well, we didn't make it for the—you know, we had—we had been 
practicing and testing for home use and... 

Gumbelr OK. What am I making here? 

Lawreneelsr OK. You are making a banana split. A classic... 
Courier All right. 
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Lawrencels: ...banana split. Here is your banana and what we're going to ask you to do is 
hold that in the palm of your hand. You can leave that peel right on there. 

Gumbel: You're kidding. I eat the peel too? 

Lawrencels: You-we are going to cut it fancy. We're going to make it into quarter inch 
slices... 

Couric: Roughage. 

Gumbel: Oh, just quarter inch. 

Lawrencels: ...like this. Yeah. 

Gumbel: This is trouble. 

Lawrencels: OK. 

Gumbel: Oh, like this! 

Lawrencels: And you can put it right into the dish, but you're only going to put in half 
because you want a good eating experience. You want half of the bananas at the bottom. 
That's great. Now you can... 

Couric: Look how gingerly he's slicing that. 

Lawrencels: ...put that down. That's beautiful. He is an expert master... 
Gumbel: Obvious. 

Lawrencels: ...banana slicer. Now you're going to hold this very large dish and come over 
here to the... 

Gumbel: Katie, scoop me some ice cream, will you? 

Lawrencels: ...dipping cabinet. 

Couric: Yeah. What kind? 

Gumbel: Use the cookies and cream. 

Lawrencels: ...dipping cabinet. 

Gumbel: Give me a little bit of everything, all right? 

Couric: Cookies and cream? 

Roker: Use the cookies and cream. 

Couric: Debbie, I think we need scoops that have„. 

Gumbel: More cookies and cream. Very good. 

Couric: ...can hold... 
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Lawrencels: These are... 
Couric: ...more ice... 

Lawrencels: ...special scoops. These are... 
Gumbel: These are teflon scoops. 
Lawrencels: ...these are... 
Couric: These are cheap scoops. 
Lawrencels: Here. Try this. 

Couric: This is like you don*t get enough in your scoop scoops. 
Lawrencels: No. 
Gumbel: OK. 

Lawrencels: You're going to do this. 
Gumbel: Give me some vanilla. 
Lawrencels: You're going to right... 
Gumbel: You know... 

Lawrencels: ...around the side of the can. That's good. 
Couric: What do you want? Vanilla. 
Gumbel: Yeah. 

Lawrencels: These are special scoops that are teflon-coated. 
Couric: Really? My— my forearms got very big... 
Gumbel: She's putting her hands on it! 
Couric; ...the summer I did this. 
Lawrencels: Looks...(unintelligiblc.) 
Couric: I'm sorry. I'm sorry. I'm sorry. 

Lawrencels: Now we're going to teach you a little trick here. 

Couric: I washed my... 

Gumbel: That's good. That's good. 

Lawrencels: We arc going to teach you a little trick. We want to make a little X-mark... 
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Couric: Excuse me? 
Lawrencels: ...at the top. 
Gumbel: How do you do that? 

Lawrencels: Make a little X-mark» a little gentle X-mark. And that holds the toppings 
from falling all the way down. We call it a resting spot for the toppings. 

Gumbel: Works...(unintelligible)... 

Lawrencels: That's a resting spot. Yeah. Now, you have your choice today of strawberry 
topping or hot fudge. 

Gumbel: Hot fudge. 

Roker: Yes. Yes. 

Lawrencels: Hot fudge. Do it. 

Couric: How about both? 

Lawrencels: You can actually put them both. Sure. 
Couric: Don't you want to put strawberry on one? 

Lawrencels: And you want to push—put it on attractively which you are doing a 
wonderful job at. 

Gumbel: You want me to circle it too or what? 
Lawrencels: Oh-oh, just do it. 
Roker: Drown it! 
Lawrencels: That's great. 
Gumbel: Yeah. Yeah. 

Couric: Don't most people know how to do... 
Lawrencels: That's great! 

Gumbel: Obvious. Oh, yeah. It's really worth the...(unintclligible)... 

Lawrencels: Now— well, you see how that fudge stayed right on top because of that little 
X-mark. 

Gumbel: Yeah. 

Couric: Great. 
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Lawrencels: Now weVe into whipped cream. You have your choice today between vanilla 
whipped cream or chocolate whipped cream and you want to... 

Courier Choc-do chocolate whipped cream, Bryant. 

Gumbel: I don*t like chocolate whipped cream. 

Couric: I've never seen it before, 

Lawrencels: ...shake it. Shake it. Shake it. Shake it. Shake it. 
Couric: No? You*re not a chocolate fan? 
Gumbel: Whoa! Yes! 

Lawrencels: And now you are going to turn it all the way upside down. This of course... 
Gumbel: Do you want me to take this off? 

Lawrencels: ...this plastic thing—OK. No. You're going to leave that there. 
Gumbel: Oh. Oh, boy. 
Lawrencels: So... 
Gumbel: That's right. 

Couric: It's a—it's the wrong direction. You're just about to pour it... 
Gumbel: Oh, I see. Like this. 

Lawrencels: OK. You're going to hold it all the way upside down. 
Couric: ...(unintelligible)...by mistake. 
Gumbel: Like this? 

Lawrencels: That's it. Now, you're going to turn and let some ice cream show because 
you still want it to look pretty. 

Gumbel: All right. 

Lawrencels: So you're going to go around in a circular motion. Oh, goodness! 
Couric; Wow! That's—whoa! 

Lawrencels: That's very good. To practice peaks. Very lovely. You are quite good at 
whipped cream. OK. Now, you have your choice today between chocolate cookie crunch 
and roasted almonds. 

Gumbel: Al is eating this. 

Lawrencels: Always want to... 
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Gumbel: What do you want? 

Roker: The chocolate cookie crunch... 

Gumbel: Chocolate cookie crunch, 

Roker: I think would be,,. 

Couric: You don't want nuts? 

Gumbel: I'm not eating it. 

Roker: No. That's OK. 

Couric: OK. OK, No. I'm asking Al. 

Lawrencels: Oh, lovely. You always have to make it look very attractive. And now for 
the final touch, we're going to ask you to garnish the strawberry. You always want to 
pull back this little greenery like a punk rocker. That looks good. Gives it a personality, 
you see? And now we're going to slice this... 

Gumbel: Oh, you have to slice it? 

Lawrencels: Yes. We're going to... 

Gumbel: X it again? 

Lawrencels: We*re going to slice it like this. Just a long-about five slices right down. 
Gumbel: Oh. 
Couric: Like that. 
Gumbel: Oh, I see. 

Lawrencels: Right down. Five slices. And then we want to just fan it open. 

Gumbel: OK. Look, I'm going to-I'm going to take a break right here and then we're 
going to come back and Al's going to eat this. OK? 

Lawrencels: Great. 

Gumbel: Don't go away, Debbie. 

Lawrencels: Great. Thank you very much. 

Gumbel: Hang on just a sec. We're back in just a moment. This is "Today" on NBC. 
Lawrencels: Thank you. 
Gumbel: Monsieur Albert. 

Roker: Thank you. Gimme. Gimme. Gimme. Give me that! Give me that! Give me 
that! 



Today 

May 16, 1991 / 7:00-9:00 AM EDT Page 54 



Al Roker reporting: 
Here. 

Unidentified Man #1, off camera: Fifteen. 

Unidentified Man #2, off camera: Fifteen. 

Katherine Couric, co-host: 

How much time? 

Faith Daniels, anchor: 

Want some on your side too? 

Roker: Sure. 

Man #1 and Man #2: Nine, eight, seven, six, five, four, three... 
Daniels: Mmmm. Mmmm. Now that's good. 
Man #1 and Man #2: ...two... 
Bryant Gumbel, co-host: 

Debbie Lawrencels, thank you. I think you made a lot of folks happy here. 

Debbie Lawrencels; I'm glad. 

Gumbel: You guys...(uninteIligible)...for the day. 

Daniels: It's OK by us. 

Roker: It's a beautiful thing. 

Gumbel: That does it for us. Have yourself a good Thursday. See you tomorrow. 
Lawrencels: Thank you. 
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8007 

Kifocin N^: Ritoctna M. C^»H„N\0,j; mol wi K10<*?. C 
H '7.2\%, N 3 46'"*, O Prcpn; HelR. pai, 

632.770 corrcNp »o Scnsi. Magpt, U.S. pat. 3.3 1 3. WW (l«o3 
and I*>t>7 lo Lcpciii ); Scum et ul.. J. Mvd. Chcrn. 7. 
(ISo4). PhvMCal and chemical properties: Maggi ct oi. 
Farmaco Ed. /Vui. 20, M7(iy65). Aciiviiy data: Pallanz-i ei 
a!.. Arzneimittcl- Fonch. 15, 800 (l*>t)5); Moiinicr. Uoursc. 
Fothoi Bio!. 16, 901 (1 96*;). Metabolic studies: Hiircsz rt 
ai. Arzneimitifl- Fonch. 15, 802 (196^): Maffii. Shiatii, Toxi- 
col. Appi Pharmacol. 138(1966). Toxicology: Dczulian ct 
al.. ibid. 126. 




OCH2CON(C2H^)2 



Yellow-orange ppi. crystallized from benzene -f- hexanc. 
No definite mp. begins to soften at 140*, n>clis completely at 
170' (dec). la]fp — 48.7"(c = 0.4 in methanol). Absorption 
spectrum in phosphate buffer (pH 7.38): 222, 302, 421 nm 
(t 42.820. 20.770, 16.200). LDj^ in mice, rats: 2450. > 4000 
mg/kg orally: 640. 2500 mg/kg s.c; 320. 535 mg/kg i.p.; 
315, 380 mg/kg i.v. (Dczulian et al., toe. citj. 

THERAP CAT: Antibacterial. 

8007. Rifampin. S,6,9J7J9,2J-Hexahydroxy'23-meth- 
ory- 2,4. 12J6.1S, 20,22- hepiamethyh S- /.V- (J- methyl- J-piper- 
QzinyDJormimidoyl]' 2,7' ( epoxypcn iodccafJ,tJ,13Jtrienimi- 
no)naphtho[2,l-bJfuran'I,n(2Hhdiane 21- acetate: 3- [(4- 
methyl - 1 -pii>crazinyl)iminomelhyl3rifamycin SV; rifampicin; 
rifaldazine: rifamycin AMP; R/AMP: Rifa: Rifadin; Rifa- 
dinc; Rifaldin; Rtfoldinc: Riforal; Rimactan. C^jH^N^O.i: 
mol wt 622.96. C 62.757o. H 7.107c, N 6.817c. O 23,33%. 
Semisynthetic antibiotic obtained by reacting 3-formyIrifa- 
mycin SV uSih 1 -amino-4-mcthylpiperazine in teirahydro- 
furan. Prepn and structure: Maggi et al., Chemoiherapia 11, 
2S5 (1966): Neth. pat. Appl, 6,509.961 corresp to Maggi, 
Scnsi. U.S. pai. 3,342,810 (1966. 1967 to Lepctit). Chemical 
and biological properties: Fiiresz, Antibioi. 6i Chemother. 
(Basel) 16, 316 (1970). Activity studies and clinical survey: 
Arioli ct al. Arzncimittel- Forsch. 17, 523 (1967); Pal I an za ei 
al, ibid. 529: Bergamini. ibid. 20. 1546 (1970); Dans et al. 
Am. J. Med. Sci. 259. 120 (1970). Metabolism: Meyer- 
Brunoi ct ci. Int. Confer. Chemother. Proc.. 5th. Vienna 1^67 
1(2), 763; Fiiresz ct al, Arzncimittel- Forsch. 17. 534 (1967); 
Maggi ci al. ibid. 19. 651 (1*569), Comprehensive reviews; 
Binda et al. ibid. 2l(12a). 1007-1978 (1971): Lester. Ann. 
R c V. Microbiol 26, 85-102(1972). 



Red to orange plaiclets from aceionc- dec 1S3-ISSV 
Absorption m:\x (pH 7.38): 237. 334. 475 imi U 33.2CX). 
32.10D. 27,0'X). 15.400). Rifampin i> a "zwjiierion" wiih 
pKa 1.7 related to the 4.hydro.\y .md pKa 7.0 related to the 
3-piperazine nitrogen. \"ery striblc in DMSO: rather stable 



in water. Freel> sol m CH^CI. DMSO: noI in ethyl »cclaic. 
rnethanul. ietrah>drofuran: slightly sol in water (pff < 0), 
acetone. cartx>n letrachlondc. LDj^ »n mice, rats: S5K, lt»t>t; 
mg/kg orally: 260. 3.30 mg/kg i.v.: t)20. 533 mg/kg i.p. 
TMF.kAr CaI: Antibacterial: aniitubercular. 

8(X)8. Rifamycins. Rifomycins. Croup of aniibioiici 
characterized by a natural ansa structure (chromophoric 
naphthohydrcx)utnone group spanned by a long aliphatic 
bridge) not previously found in other known aniibioiics. 
Isolated from the fernientaiion broths of Streptomyces medi- 
terranei: Scnsi et ol, .Antibioi. Ann, 1959-1960, p 262. 
Among rifamycins. rifamycin B, O. S. and SV are the more 
studied members. Prepn of rifamycin D derivs: Scnsi ct o/,, 
U.S. pal. 3,313.804 (1967 to Lcpctit). Structure: Prclog. 
Pure Appl Chem. 7, 551 (1963); Chemoiherapia 7, 133 
(1963); Oppolzer et al. Experientia 20, 336 (1964); Oppolzcr. 
Prelog. lielv. Chim. Acta 56, 2287 (1973). Heviei^\ including 
rifamycins D. C. D. E, O, S, SV, and X: P. Sensi, **A Family 
of New Antibiotics. The Rifamycins" in U. Gallo, L. San- 
ta ma ria's Research Progress in OrfianiC' Biolof^icat <5 Medi- 
cinat Chemistry vol. 1 (Societa Editorialc Farmaceutica. 
Milano. Italv. 1964) pp 337-421; Riva. Silvcsiri. Ann, Rev, 
Microbiol 26, 199-224 (1972); Wehrli. Siaehciin, in Antibioi. 
ICS vol. 3. J. W. Corcoran. F. E. Hahn. Eds. (Springer-Ver- 
lag. New York. 1975) pp 252-268. 

CTg CH3 




Rijamycin AMP. See Rifampin. 
Rifamycin B. Cj^H^NO,^. R — 



— OCHXOOH; R' = 



— OH. Yellow prismatic needles from benzene, mp 3(Xr 
(dec 160-164'), [a]g* —11" (methanol). Absorption max 
(phosphate buffer soln pH 7.3): 225. 304, 425 nm (Ej;; 555. 
275, 220). Dibasic acid. Very stable. Solubilities: water 
0.027% (w/w). methanol 2.627*, cihanol 0.44rc. UO^ in 
mice: 2CU0 mg/kg i.v.: > 3000 mg/kg i.p.. s.c. and orally. 

Rifamycin O. Cj^H^-NO,,. R = 1 1 .3-dioxolan-4-on).2- 
yl; R' = =0. Prepn: Scnsi ct al. Farmaco Ed. Sci. 15, 228 
(I960): Umczawa. Japan, pat. 1S.518('66), C.A. 66, 1 5S3v 
(1067). Pale yellow,- crystals from methanol, mp 300* (dec 
1^0*). .Wso reported as mp ISO- 185* (Umczawa). lojjj' 
-!-7l.5' (c = 1 in dioxane). uv max (methanol contg 5^~t 
acetate buffer soln pH 4.62): 226, 273. 370 nm (E\^^^ 365. 
4-40. tyO). V^'cak acid. Practically insol in dil acids and wa- 
ter. Slowly sol in alkaline soin with red -violet color. Sol in 
acetone, tetrar. . drofuran; slightly sol in methanol, cihanol. 
ethyl acetate: practically insol in ether, pctr eiher. 

Rifamycin S, C.-H^yNO,,. R = R* = ==0. .Aciivaiu..;-, 
I product found in soins of rifamycin B and rifamyciii O. 
; Sensi a oL. Expcricniic \ t. 4); tlOoO). ^■ellow. orange crys- 
1 tab from nielhanol. ac^ ] 70-1 SI*. |o]jJ' — 47c»' Kc ~ 0.1 1:1 
; methanol), .absorption max (phosphate buffer soln pH 7..-f: 
317. nm (Ej^;, 426, ^2). 1_D„, in mice: 122 mgjkg 
25S mg/kg i.p.: 3000 mc'kg orally. 
Rifamycin Srf separate enir>'. 

A' if a m'yci n X, C,- H N ,0 , , . R = N - =^ N - . K ' = 

— O, Prcpn: Greco cr al.' Fcjrmaco Ed. Sci. 16, 7t»o (l^^ol), 
^"elIow crysiaK. no definite mp. dcv' l.'*5-140''. Linsiablc 10 
light, [njfj* ^40i.>;' (c = O.OSI in dioxane). Absorption 
ma.\ (acetate buffer stiln); 2S6. 317. 402 nm (E}^;;, 400. 362. 
1"5). Practically msol in w:itcr: sol in methanol, cihanol. 
ethyl acetate, benzene. 

Sotc: Rifamycin .-*Gis a condensation product of rifamy- 
cin O and aminoguanidinc: Scnsi ei al, Antibint. & Chemo- 
ther. 12. 448 (1062) 

TUHKAr CAT; Antibacterial. 



8009. Rifttmycin S\ . 
^ethoxy 2. J. / .\ / /i. / A. 2u. 
^rcofl. / /. I J/irtrniftnnt* ft. 

21-ucetatv: rittunycin 
cvn. C,-H4,NO,,: mol ^. 
S'.OIT.. O 27.52':.. Prepn 
(i960). Farmaco. Ed. Sa. 
fcview: Bergammi. Fow 
1002 (1965). For petieral 




Vcllow-orangc crystals, 
(methanol), uv max (phi 
314, 445 nm (E[^ 586. 3 
sol in water, pctr ether; s 
sol in methanol, ethanol. . 
substitute, such as ascoi 
joins of rifamycin SV to 
niycin S. LD,^, in mice: 
2120 mg/kg orally. 

Sodium salt, Chibro- i 
Soly in water pH 7.2: ^. 

THERAP CAT: Antibacte* 

8010. Rilsan0. Rilsa 
made from a polymer ol 
from castor oil. 

8011. Rimiterol. -^-^ 
henzenediol: erythm-o- (.'• 
methanol: c/'rr/iro-3.4.dii 
nol. C,-H,-NOy mol wi 
6.277<r, b 21.56%. Prep 
2.024,049 (1970 to Minne 
ICaiser. Ross. Ger. pat 
3.705,169 (1971. 1972 to ■ 
erocycl Chem. 9, ICWO ( 1 
Arch. Int. Pharmacodyn 
Turner. J. C!in. Pharmui-, 
per, Brit. J. Pharmacol 4: 



Crystals from eihyi av; 
Hydrobroniidr. C,.H,^ 
Vr'hitc powder, mp 220* 
THERAJ'CM: BrKrichow; 

8012. Rimocidini. 

Strcpiomyccx rtmosus :il« 
from fermentation brtnh 
buianol: D;nissoii c: ^ 
(1 95 1 ): Seneca ct a I. ibid 
pal. 2.963.401 U<^t>0 ti* ! 
al. J. Am. Citcm. Soc. 87 

Contains basic and aci 
-r 1 16' (pyridine), uv m:i 
318 nm. Slightly sol in 
crysi sodium salt was r 
methanol, 

Sulfate heptahydratc. 1 



Pace 1068 



Consult I he cross index before usin^; this .wet ion. 
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::)MSO: sol in ethyl acetate, 
• tlv sol in water (pH < 6). 
D„ in mice, rats: S58. 1668 
V.': 620. 533 mg/kg i.p. 
liiubcrcular. 

ins. Croup of antibiotics 
.:t structure (chromophoric 
-:»nncd by a long aliphatic 
:i other known antibiotics, 
foths of Sircptomvccs medi' 
. Ann, 1959.1960. p 262. 
O. S. and SV are the more 
nycin B dcrivs: Scnsi et al„ 
.petit). Structure: Prclog. 

Chemotherapia 7, 133 
•to 20. 336 (1964): Oppolzcr, 
"(1973). /ieviVw. including 
and X: P. Sensi. "A Family 
■ cins'" in U. Gallo. L. San- 
. ')rg^o rt ic- Biolog tea t <i Med /- 
Editoriale Farmaccuiica, 
: Riva. SiWcstri, Ann. Rev. 
chrli. Staehelin. in Antibioi' 
Hahn. Eds. (Springer-Vcr- 



= -OCHXOOH; R' = 
OS from benzene, mp 300* 
".hanoi). Absorption ma.x 
;23. 304. 425 nm (El^, 555. 
'itablc. Solubilities; water 
. cthanol 0.447o. LD^, in 
;iig/kg i.p.. s.c. and orally. 
N = I l.3-dioxola^-4.on)-2- 
J;.. Farmaco Ed. Sci. 15, 228 
15.518( 66). C.A. 66, 15S3v 
•m methanol, mp 300' (dec 
S0.1S5* (Umcz;iwa). [o]jJ' 
^ max (methanol contg 5% 
:t). 273. 370 nm (EJ7; 365. 

V insol in dil acids and wa- 
*>tih rcd-violet color. Sol in 

V sol in methanol, ethanol. 
ether, peir ether. 

= R' = =0. Activation 
:uycin fl and rif:tmycin O: 
l^t>0). Yellow. orange crys- 
[oJiT -^47b- (c = O.l'in 
>>sphaie buffer soln pH 7.3): 
in mice: 122 mg/kg i.v.: 
.ily. 
mrv. 

R = :=N'=N-. R' = 
■utco t:d. Set. 16, 766 (1 "61). 
.ice 135-140'. Unstable to 
I in dio.\.ane). Absorption 
M7. 402 nm (E};; 400. 3b2. 
. sol in methanol, cihanol. 

lensation product of rifamy- 
M et al.. Antibiot, <£ Chcmo- 



8009, Rifamycin SV. 5.6,9J7J9,2l-livxohytiroxy-23' 
methoxy 2,4, 1 2 J 6, t 20. 22- htrptamethyt- 2, 7- (rpoxypcttui' 
decaf Li l,i.ytrienimino)naphtho[2.1'bJjuran' t.l i(2H)' di- 
one 2 1' acetate: rifomvcin SV; nfamicinc SV; RifcKin: Rifo- 
cyn. C„H„NO,,: mol wi 607.S0. C 63.6Q':o. H b.7Q%. N 
2.0 iTc. d 27.52'/i-. I'repn: Scnsi et qL. Expcrientia 16, 412 
(I960): Farmaco, Ed. Sci 16, 165 (1961). Comprehensive 
review: Bergamini, Fowst. Arzncimittel- Forxch. 15. 951- 
1002 (1965). For general refs it-e Rifamycins. 




^'ellow-orangc crystals, mp 300' (dec 140*). [a]-S -4* 
(methanol), uv max (phosphate buffer soln pH 7.3): 223. 
314, 445 nm iE\2^ 586. 322. 204). Acid reaction. Slightly 
sol in water, peir ether: sol in ether, bicarbonate soln: very 
sol in methanol, ethanol. acetone, ethyl acetate. A reducing 
substitute, such as ascorbic acid, should be added to aq 
solns of rifamycin SV lo prevent its transformation to rifa- 
mycin S. LDy, in mice: 550 mg/kg i.v.: 625 mg/kg i.p.; 
21 20 mg/kg orally. 

Sodium salt. Chibro- Rifamycin. Orange-red crystals. 
Soly in water pH 7.2: --5 g/lOO ml. 

THERaP CAT: Antibacterial. 

8010. Rilsan®. Rilsan nylon 11. A nylon type of fiber 
made from a polymer of 1 1 -aminoundecanoic acid derived 
from castor oil. 

8011. RimiteroL 4- {Hydroxy 2- piperidinylmeihyih 1.2- 
benzenedioi: eryth ro-a '(3.4- dihyd rax y phenyl )• 2- pi peri d in v- 
methanal: f rv/ Aro- 3. 4.dihvdroxy phenyl -2 -piperidinylcarbi - 
nol. C,-H,.N03; mol wt 223. 2S. C 64.55':c. H 7.68%. N 
6.27%. b 21.50/r. Prcpn: Sankey. Whiting. Cer. pat. 
2,024.049 (1970 to Minnesota ?M). C.^. 74. 14 1 555z ( 1971); 
Kai.-icr. Ross. Ccr, pat. 2,047.937 corresp to U.S. pat. 
3.705.169 (1971. 1972 to SK. & F): Sankey. Whiting. J. Hei- 
erocyci Chcm.9, 1049 (1972). Pharmacology: Carney ei oL. 
Arch. Int. Pharmccodyn. Ther. 194, 334 (1971): Griffin. 
Turner. J. Clin. Pharmacol 11. 280 (1971); Bowman. Rod- 
ger, Brii. J. Pharmacol. 45. 574 (1<>72). 

OH 




Crvsials from ethvl acetate, mp 203-204'. 
Hydrobromide. C,.H,jUrNOj. H 7VS, >5.?. Puhnadil. 

White powder, mp 220' (dec). 
TunKAi' CAT: Bronchodilator. 

8012. Rimocidin0. Antibiotic substance produced by 
Strepiomyccs rimo.\ii.t along with Terramycin. Recovered 
from fermentation broth by extracting the mycelium with 
bmanol: DavisN(.Mi cf al.. .Antibiot. it Cht-mother. 1, 2S*> 
( 1951): Seneca ct uL ibid. 2. 435 (1952): Davisson ex ui. U.S 
pat. 2.963.401 (I960 to IMi/.er). Partial structure: Cope 
a I.. J. Am. Chem. Soc. K7. .<i452 (l^^bS). 

Contains basic and acidic group-;. Dcv above 110*. [ti]]\ 
-f- 1 16* (pyridine), uv nia.x (SO'-", melhanul): 27^,291.304 
318 nm. Slightly sol in water, acetone, lower alcohols. A 
crysi sodium salt was prcpd by reaction with NaOH in 
methanol. 

Sulfate heptahydrate. large plates from dil methanol, dec 



151*. (a]*,- -i- 75.2' (methanol). Sol in water, .'\ctive against 
most pathogenic fungi, including Trichophyton \;ypscum in- 
hibiting them in a concn of 1-5 /ml. Also active m vitro 
against protozoa, such as Endamoeba histolytica. Trypano- 
soma cruzi. Lcishmania donovoni, Lcish mania tropica. 
Hemolytic for human and rabbit erythrocytes at 30 -,/ml, 
LDj^j i.v. in mice: 20 mg/kg. 
THERaI* CAT: Antimicrobial. 

8013. Risocainc. 4'.-tminobrnzoic acid propyl ester: pro- 
pyl p-aminobenzoatc; Propacsin: Propesin: Propa/.yl: Ray- 
ihcsin. C,oH,3NOj: mol wt 174.21. C 67.02%. H 7.31":. N 
7.S2%, O 17. 85'':-.* Synthesis and properties: Biichi et al., 
Arzneimittel'Forsch. IS, 791 (1968). Alternate prepn: 
Kadaba et oi. J. Pharrrt, ScL 58. 1422 (1969). 

COOCH^CH^Cn.. 



Crystals, mp 75-76'; pKa 2,68. Solubility in water: 1.67 ^ 
mmol/l. Freelv sol in ale, benzene, chloroform, ether; about 
7% in oils, uv'ma.x (pH 7.4): 2S6, 219 nm it 17,196. 9O00). . 

Component of Orabiotic. 

THERap CAT: Local anesthetic, antipruritic. 

8014. Ristocetin. Spomin: Rision. Antibiotics produced 
bv the actinomycete Nocardia lurida. Ristocetin A and the 
more active ristocetin B have been differentiated by paper 
strip chromatography. Both contain amino and phenolic 
groups and sugars. Isoln. crystallizn and chemical proper- 
ties: Philip et aL Antibiot, Ann. 1956-57, p 699: U.S. pat. 
2.990,329 (1961 to .Abbott). Review: Jordan. Antibiotics I, 
D. Gottlieb. P. Shaw. Eds. (Springer- Vcrlag. New York. ^ 
1967) pp 84-89. Structural studies of ristocetin A: Fehlncr * 
et ai, Proc. A'of. .4cad. Sci. USA 69, 2420 (1972). 

Crystalline sulfates. [a]l; — 1 20* to — 133* for ristocetin A 
and [olff — 14^* to — 149* for ristocetin B. Soluble in acidic 
aq solns: much less sol in the neutral pH range. Generally 
insol in organic .solvents. Both components show good sta- 
bility in aq acidic .solns. but arc readily inactivated above pH 
7.0. Commercial prepns are mi.\tures of both wiih > 90% 
ristocetin A. 

LSE: Too! for investigation of platelet aggregation: How- 
ard. Firkin. Thromb. Diath. Hoemorrk. 26. 362 (1971). 
THERAP CAT: Antibacterial. 

8015. Ritodrine. crvthro-p- ilvdroxv-o- fl-[(p-hydroxy- 
phvnethyhaminit}ethyl]bentyl alcohol: A'-l2-(p-hydro.\y- 
phenyDethyl]- A'.[2-(/>-liydroxyphenyl)-2-hydroxy- 1 -meth - 
ylethyljamine: 1 -(4-hydro.\yphenyl)-2-[2-(4-hydro.\yphcn- 
\'l)ethylamino)propanol: .V-t/j-hydro.\yphenylcthyl)-4-hydr- 
oxvnorephedrinc. C^H.-NO,: n^ol wi 287.37. C 71.05%. H 
7.37%, N 4.877o, O 16.70%. Prepn: BcIr. pat. 660.244 (1965 
to N.V. Philips). C.A. 63. 17965h (1965) corresp lo Claasscn 
ct al. U.S. pat. 3.410.944 (1968 to No. Am. Philips). Clin- 
ical investigations: Couiinho et al. .Am. J. Obstet. Gynecol 
104, 1053 (1Q69): Landesman ct al. ibid. 110. Ill (1971); 
Wcsselius-De Casparis ct al. Brit. Med. J. 3. 144 (1971). 



. -CHCilNHOinCtl., 

/ I ! 

^ HO cn^ 



•-■A_/" 



Base, resinous mass, mp SS*9tV. 

Hydrochloride. C„H„ClNO,. />" 21220. rrem,H,r. Vrr- 
I'ar, mp 1<J3-1^5' (dec)'?rom ethanol-ether. u\ ma.\: 2e7.5 
nm (< 3310). 

TMt:KAr CAT: Rela.vant (smooth muscle). 

R0l6. Robenidinc. /..l- liis(ip-chlornbentyiidcne\amino]- 
Kuanidiuc. C,,H,,C1,N,: mol wi 334.21. C 53.91%. H 
3.92%. CI 21.21'";;.' N"2().^or;.. Prepn: Tonicufcik, Ccr. p:tt. 
1,933,112 (1970 to Am. Cyanamid). C.A. 72, 00 11 3c (1^70): 
Aciiviiv studies: Kantor ct al. Science 168, 373 (1970): 



C (}n\iilt the cm^s index hrfnre usin^ this section. 
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*i)(J Toxic Sak-iUiKci 
WAjOiiarwoo IK" 20^60 



Pesticide 
Fact Sheet 



NAME OF CHEMICAL: Elhyl parathion 

REASON FOR ISSUAJ^CE: SetUement Agreement and Voluntary Cancelation 

of Most Uses 



DATE ISSUED; 



September, 1991 



I. DESCRIPTION OF CHEATICAL 



Generic Name: 
Common Name: 
Trade/Other Names: 



O , O-diethyl-o-p- nitrophenyl phosphorolhioate 
Parathion or Ethyl Parathion 

Alkron, Aileron, Aphamile. Bladan. Corothion, Ethyl Parathion, 
Folidol, E-605, Eosfemo 50, Niran, Orthophos, Panlhion, 
Paramar, Paraphos, Paiathene, Parawet, Phoskil, Rhodiaiox, 
Soprathion, Stathion, Thiophos 



EPA Shaugbuoessy Code; 

Chemical Abstracts Ser>ice (CAS) Number; 

Year of Initial Registration: 

Pesticide Tj-pe: 

Chemical Family: 



057501 

56-38-2 

1948 ■ 

Insecticide 

Organophosphate 



U.S. and Foreign P™^"""; technical acuvc ingr«)ic„l (a i ) soW .n 

^';S:srMo"h"S Tesi^rauon i„ U.S. bu, no, c.r.nUy ,na„u,ac,„nns; 
Bayer A.G., Germany, 



n. USE PATTERNS AND FORMULATIONS 

ApplicaUon Sites: Vegetable crops Held crops, orchard crops, ornamentals. .>d 

mosquito controL 

T>.p« of Fonnulalio..; Emulsinable conan^a.es, granular, dusls, wcuble po..d=rs 
Methods of Application: Airblast, ground boom and aerial application 
Application Rates: 0.1 to 10.0 lbs active ingredient per acre 

Usual Carriers: Petroleum solvents, clay carriers 

m. SCIENCE FINDING 
Summary Science Statement 

Paxathion is a Toxicity Catego^ S'°P— Ta^^^^^^^^^^^ 

mhibi or. Acute eneos oi cn demonsiraied adverse 

requiring hospitalization, or even <^^'^'^ ^ ^ and- degeneration, 

chronic effects such as tumors in the ^^"f ' carried out a weight-of-ihe- 

n^fsaS^ P^Th oTwas not shown to be teratogenic. Humart poisomngs from 
oSS'exf^ure have occtnted during mixing/loading, appbcation, early reentr,' 
LToti^e^ fields, equipment repair and handUng, and o^ntact wuh spray dnft. 
Parathion is very highly toxic to birds and aquauc invertebrate^. 

1 . Chemical Characteristics of the Technical Material 

Physical State; " Li^f^^ 

n L.. Dark Brown 

Color: ^ ,, ... 

Odor* Garhc-like 

>/.,.l„i,r .L-P^phf and formula:' 291.26 - C,o NOj PS 



Molecular weight and formula: 
Boiling point: 



157-162 C at 0.6 mm Hg 
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Vapor Pressure: 

Solubility in various solvcnis: 



3.78 X 10-' Ton (pure active ingre<!icni) 
Misciblc in almost all organic solvents and 
oils, only sligtiUy soluble in water 



^2. Toxicolosical Oharacleristies - 



Acute toxicity: 



Major routes of exposure: 
Delayed neurotoxicity: 
Carcinogenicity: 

Chronic Effecls: 

ChoUnesterase inhibition: 
Teratogenicity: 

Reproduction: 
Mutagenicity: 



Paraihion is exiiemely toxic lo mammals by all routes of 
exposure and is classified in Toxicity Category 1 (i.e. oral 
LD50 < 50 mg/kg). Pa.-aihion LD50's = 1.75-15.0 mg/kg. 
Dermal and inhalation. 
Negative. 

This chemical is classified as a Group C (unquanufied) 
carcinogen. 

Retinal degeneration and sciatic nerve degenerauon 

in life-time feeding studies in the rat. 

Chronic dosing, rat: NOEL: 0.5 ppm; LOEL: 5 ppm. 

Parathion was not teratogenic at levels up to 1.5 and 16 mg/kg 

in the rat and rabbit, respectively. 

Negative. 

Negative 



3. Physiological and Biochemical Characteristics 
Mechanism of pesticide action: 

This'insecticide is active by contact, ingestion, and vapor action, Parathion affects 
the nervous system by inhibiting the abUity of an enzyme called cholinesterase (ChE) 
to break down acetvlcholine which helps transmit signals through the nervous system. 
This inhibition is only very slowly reversible. When cholinesierzse is inhibited, an 
excess of acetylchoUne builds up and impairs the proper functioning of the nervous 
system Symptoms of poisoning include headache, dizziness, muscle twitching, 
tremor' nausea, vomiting, intestinal cramps, diarrhea and general wealcness In more 
.evere cases, parathion poisoning also causes blurred vision, pm-poim pupils, 
tighmess in the chest, labored breathing, nervousness., sweating, watering of the eyes, 
drooling or frothing of mouth and nose, convulsions, coma and even death. 
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4. Eovironmental Characteristics 

A prcliminar)' review of recently submitted studies indicates lhai par2ihion is uzMc \o 
hydrolysis with half-lives > 30 days at pH 5, 7, ajid 9. In laboratory' conditions ii :s 
nictabolized in soil under aerobic conditions with a half-life of 56 days. In aerobic 
aquatic conditions parathion is metabolized rapidly with a half-life of 5.2 days. 
Under field conditions the rate of paralhipnjiiisipation vaxics, with haJI-lives of 3 ^-.g 
32 days reponed for studies in cotton fields in California and Missouri, respectively. 
In the Missouri study parathion was detected once in soil at the 4-8 inch depth; it was 
not delected deeper than 4 inches in the California study. Parathion dissipated from 
flood water with half-lives of < 7 days in rice fields in Missouri and California. 
Neither parathion nor paraoxon was detected in soil samples in aquatic field 
dissipation studies. Parathion and paraoxon did not accumulate in crops grown in 
Missouri and California that were irrigated with water from a rice plot treated with 
SIX weekly applications of parathion. Parathion has little or no potential to 
contaminate ground water. This chemical was not included on the list of potential 
ground water contaminaiors. 

Additional information or new studies are required to complete the Agency's 
assessment of the environmental fate (degradation, metabolism, mobility, dissipation, 
and accumulatidn) of parathion. Studies required to assess spray drift have been 
submitted and are being reviewed. 



5. Ecological Characteristics 
A. Avian Effects 



1, Oral toxicity: House sparrows and pigeons LD50 = 1.3 mg/kg 

2. Dietarj' toxicity: Mallard and ringnecked pheasant LC50 = 76 to 336 ppm 

3, Reproduction: In review. 

4. Dermal: Mallard (feet) LD50 = 28.3 mg/kg 

Quelea and house sparrow 

(under wing joint) LD50 = L8 mg/kg 
B. Freshwater Aquatic Toxicity 



L Acute Toxicity 

(a) Fish: 

Mosquito fish 
Channel fish 
Fathead minnow; 
Bluegill sunfish 

(b) Invertebrates: 

Crawfish 



LC50 = 0.04 ppm 
LC50 = 2.65 ppm 
LC50 = 0.5 ppm 
LC50 = 0.4 ppm. 



LC50 = 00.04 ppb 
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. • „o 1 C^O « 00.60 ppb 

SSl^ 100 = 01.50 ppb 



(c) Amphibians; . . 

Western chorus frog (?i£Ud2£n§ tmsDl^) 



LC50_^M pprn (.0.3 - 2.0 ppm) 

2. Cbronic Effects:. • 

''*a,h«.d minnow: rcprod.cUve impairmcn. ^ 4^0 PPb 
Bluegill sunfish: roorpholog.ul malformsoons. £ 0.34 ppb 

, . ^. MATC = ^ 0.08 ppb 

C. Marine and estuarine toxicity: 
1. Acute Toxicity 

(a^ Fish: Sheepshead minnow LC50 = 6 ppb 
^ ^ Striped bass LC50 = 17.8 PPb 

(b) Invertebrates; Brown shrimp . ^Sfj?" ^"^ 

Mysid shrimp (M^^^ ^^^^ 



2. Chronic Toxicity 

(a) Invertebrates: 

D.' Endangered Species: 



Oyster lavae: growth inhibition; EC50 = > 0.05 < 1-00 ppm 
Oyster: shell deposition: EC50 = 0.85 ppm. 

Previous consultations with the Fish and Wildlife Service have 
-eTulted in jeopardy opinions and labeling requests regaidmg ih 
risT^ w S endangered species (including birds, bats. fish, 
^sta^s and aquadc invertebrates) of exposure to vanous 
SnS^treated brops including alfalfa, apples, barley, com. 
Slfon, pears. aj)d wheat) and aquatic sites. Use sites not 

included in these earlier "°J,"''i|oi it is 

conadeiation in consultations ininated m March, 1991. it is 
■^Sdflted that the results of these interagency consultations w 
. be available in December. 199 1 . 



IV. SUMMAKY OF REGULATORV POSIHON AND RATIONALE 



1. Background 



considering poiunj, ^ Resiricied Use 



pesticide acuon). ^^.^^^ ^^jy 

hospit^i^ations. and deaihs. ^ of reponing 

tn aouauc invertebrates wnii.ii 
2. SeUlcmenl Agr«m.D. 

, field cmps ""^^^I'^SSr-^ning the ^".SVtol^ly 

exposure incidents involving vvorkers, sp 



3. Notice of Intent to Cancel (NOIC) 

EPA intends to issue a Notice of Intent to Cancel (NOIC) ihe field uses of p?^athion in ihc 
nczi future Although the settlement agreement irr.i>oscs severe resmciions on ihe use of 
parathion on Held crops, the Agency remains concerned that these uses still may result m 
unacceptable hsks of exposure to agricuitnraJ workersrto the generaj public throUFh pc-siic)c,e 
spray drift to birds and aquatic invenebrates (pan of the food chajn for fish). The Agency 
will also evaluate the risks of exposure to paraihion residues in food as a result of paraihion 
use on Held crops and on imponed food that has been treated with paraihion, As required 
under FIFRA, the Agency wiU submit its risk/benefit assessment of paraihion to the 
Scientific Advisory Panel (SAP) and to the Secretary of the USDA for comment on the 
Agency's proposed cancellation action. 

4. Tolerances 

EPA is currently reassessing the appropriate methodology for determining acute dietary risks 
(where it may be more appropriate to examine the risk from individual servings of treated 
crops rather than to average the risk from large numbers of servings). Once these issues are 
resolved, the Agency will issue a Notice concerning any proposed tolerance reductions or. 
revocations. Since the actions taJcen on parathion are based on non-dietary concerns. EPA is 
soliciting public comment on whether paraihion tolerances should be revoked (i.e. should 
EPA allow imports of treated food from countries where the use of paraihion is permitted), 

5. Existing Steaks 

1. Sale. After November 15, 1991 <:alp hv registrants of existing stocks of canceled 
pesticide products containing paraihion (products labelled for uses oiher than the 8 field 
crops) is prohibited. 

After December 1, 1991 gale hv all other persons of these canceled producis is prohibited 
unless the stocks are restickered with the approved label (aerial application only on 8 field 
uses with additional protective measures) and are in containers which are compatible with ihe 
use of the engineering controls required under the terms of the agreement. 

In addition, between voluntary cancellation and November 15', 1991, a registrant may not seU 
any products containing parathion unless the product is stickered to clearly notify any 
prospective purchaser of the end-sale and end-use dates (see 14 below) and states lhai a 
refund of the purchase price will be provided to any individual who is unable to sell or use 
Ihe product before those dates. 

2. Use. Existing stocks of producis containing parathion can be used according to the label 
rnstructions for any use appearing on the label until December 31, 1991. After December 
31, 1991, all use of existing slocks of paraihion products other than on the approved field 
crops in accordance with all of the terms in the settlement agreement, will be prohibited. 



conucl your dismbu.or (or ' ""f J^^^^ « ^ haz^dous was.. Ucili.y ,n )Our 
p "chase price by Ihe roam.facturer. 



FAX: 703 308 8041 



CONTACT PERSONS AT EPA 

Brian Sleinwand: 703 308 8174 
Kathy Pearce: 703 308 8016 

Mailing address: 

. Brian Sleinwand _ 
Special Review Branch (H7508W) 
Special Review and 
Reregistralion Division 
Office of Pesticide Programs 
Environmental Protection Agency 
401 M Street, S. W. 

Washington, DC 20460 . - 

registration and reregistration. 



OfHce location: 
Special Review Branch, 
3rd Floor 

2800 Jefferson Davis Highway 
Arlington, VA 
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EXHIBIT G 





Fact Sheet 

-Name of Chemical:- •^-i'^?'^^^"'^ 



Reason for Issuance: registration sIaijdaju) 
Date Issued: December i988 . 
Fact Sheet Number: 96.1 



L. npqrRTPnrM CHFMICftL 
Comion Name: Diazinon 

Trade and Other wanes: sj^racide, D.Z.N. , Knox-<Xit 
EPA Shaughnessy ax3es: ^ 057801 

Chemical Abstracts Service (CAS) Member: 333-41-5 
EOT Registry Nuinber: .19507 

Year of initial Regis€ration: 1956 . .. . ; 

Pesticide Type: Insecticide 
Qianical Family: OrganofpiTOSEiTate 

Application: Aerosols, sprays, pet collars, ear^s, dips, ground 
^ blast, aerial, aixi soil ancorporation. 

Annual Usage: 10 million pourds active ingredient (1985 data). 

predominant Use(s) : Agricultural, licnie and Garden uses. 

Ttvpes of Formlations: ixasts, ^^^'^J^^^^ ' ^^^^ 

^ iiipregnated n«terials, _ liquids .mcroenc^^ 

sprays, soluble cor>=entrates, vettable powders.. 
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Dj/izimn is irot: c:t:o;;':;i - i-^"^ Fi::;!**.?! 'Ta^l^ VrM or in iJio J^.C31] nrvu.v;. 
I)i.5zirK)n (kK?.*; r>v^t. iiKluce devcjioiuoilvn loxicit.y i.ji rais or ra)>Ijit:-'^ at, oose leveJ::; 
UP to aiK'i iiKiuliiK:] JOO ur^/kg/d^Y (highest close tested). 

on acceptable latoratoi-y dL^ta, teclinical di^lzi.lx}n is cliaiacterized as 
very highly toxic to waterfowl on an acute oral l^asis, witii an r.D5o of 6.38 nrgAg 
for rnallard ducks. Avian dietary studies cliaracterized diazinc^n as highly toxic 
to uplaiid gaiTV3 birds wiUi a dietary LC50 of 245 ppn for bol^-liite quail. 
SupplQBGnt^l data cl^aracterize diazij>on as very liighly toxic to waterfall witJh a 
dietai.'y LC50 of less tlian 47 ppn for n;allard ducks. End-use formulatioixs of 
diazinon are cliaracterized as veiy higJily toxic to uaterfowl, upland game birds 
and songbirds on acute oral and dietary basis. Teclmical diazinon ai^id its end- 
use formulations are cliaufacterized as very highly toxic to aquatic organisms. 
It is coasidered highly toxic non-target insects. 

Diazinon degrades rapidly under" aerobic, anaerobic; aquatic aiiaerobic and 
sterile soil conditions. Microbial degradation appears to be tly^ major patliway 
for tlie degradation of diazinon. Tlie most probable mechanism responsible for 
degradation under sterile and anaerobic soil conditions appears to be clienical 
hydrolysis in acidic soilis. Supplenental hydrolysis data indicate tliat diazinon 
is stable witli respect to hydrolysis at fii 7 and 9 but hydrolyzes m non-sterile 
water witli a pJi of 5. - 

Olie major soil-degradate is oxypyriiuidine. Otxypyrimidine is mDre persistent 
than diazinon under aerobic and sterile, anaerobic and anaerobic aquatic soil 
conditions. 

Diazinon with a 4 day BTSO of 4.14 nq/L and a 7 day EC50 of 3.7 ng/L is ^ 
cliaracterized as beixtg noderately toxic to freshwater green alga. Diazinon 
caused greater than 25% detrimental effect in plant vigor in torratoes, cucumbers, 
onions, and carrots. Diazinon caused a greater than 25% detrunnntal effect in 
seed gennijiation in oats, tofnatoes, and carrots. No detrimental effect was seen 
for seedlir>g eiiergence. 
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mysical State: Liquid 

Odor: Mild, sweet, aiid araivstic 

Molecular. Weight and Fomula: (304.3) Ci^n^iNzOsPS 

Boilii^ Pomt: 83-840C at 0.002 mn Ug 

vapor Pressure: 1.4 x lO'^nn at IQ^C 

Density: 1.12 g/ml at ZO^C 

»lu.iUty in varices solvents: ^^ZT^'^n'^^.TaTzT^"' 

TVncicploTY r'haract-eristics 

Tvrute Oral: ID50= 618 ngAg* 

Acute Dennal: LD50 :>. 2000 ngAg* 

PrUnary Dennal Irritation: Non-irritating* . 

Prijiary Eye irritation: Non-irritkting* 

* ing. i^-F t-rv3 human volunteers 
Dennal Sensitization: Positive response xn 10. of the hun^ 

tested 

Acute inhalation: 1X50=3.5 mg/L* 
Acute Delayed neurotoxicity: Data gap 
Subchronic toxicity: Data gap . 
oncogenicity: (nouse ai^ rat) Not oncogenic 
aironic Feeding: Data gap 
I-letabolism: Data gap 

T^ns infor.atioir^;^y not V^'^^i^;^}!,^' S^'^eVS'SSS^^ 
oTdissimilai-ities of the registered MUPs- 



rt ? OF 9 PGS 

DI^ZINON ^ 



U<.']->1 (> iiK. i i'jii: IVit.a ':)''ip 
I-li.il -'KI'^! 1 i c i I y : I >• ' <3'iP 

rxsnu-nl, oia] .-iikI inlial.ation 

I^lianisin of Pesticidal Action: aK)linest:erase Inhibition 
Metabolism aiYi Persistence in Plants and Aniinals: Data gap 
Fnvironment-al gTar ar-tpristics 

Dia^inon degrades rapidly under aerobic, anaerobic, aquatic ajiaerobic and 
stSiS sou conditions. Hie major soil degradate is oxypyriiiudine^ 
steiiie ^^J-J-Y nr^rsistent tlian diazinon xjiKJer aerobic and sterile, 

'S^J^ Z ^LSifSitS's^U a^tior.. Diazu.n.s potential to 
contandnate groundwater is unknown. 

FroloQicaJ n^;:^r;qrtp,ristics 

'^^'"^3T;:5AglR^-i^ed blackbird) -very highly toxic 
6 3 iraAg (Mallard duck) -Very highly toxic 

lo (Bob^te quail) -very highly toxic 

Avian dietary toxicity: 

< 47 ppn (Mallard duck) -Highly toxic 

245 ppn (Bobwhite quail) -Highly toxic 

Freshwater fish acute toxicity: t-oxic 

wanrvater nZSO = 136 ugA (Bluegill sunf ish) " ^^^^f. ^^^"^^^^i^ 
coldwater LC50 = 90 ugA (Rainbow Ttout) -Very highly toxic 

Marine fish acute toxicity: 

LCSO = 1400 ug/L (Sheepshead minnow )-^fcx3erately toxic 

Freshwater invertebrate toxicity: myic 
1X50 = 0-2 ngA^ ( Gamnarus fssCJLStyS ) "Very lughly toxic 

Marine invertebrate toxdcity: Data[ gap 

^^-^fJ^^A^ (contact: ,«,^B^,-«i9niy toxic 
LD50 = 0.2 ug/bee (oral: Honey Bees) -Highly toxic 
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lfU).)f).H), -frxxJ aikjiuives (40 C\ll Ifib.lVSO) aivl iti IcxxJ ltijKi]iiK] esial> 
J isiniK^Jins (40 evil 185.17^30), cMk} leal k^irll }iKj/prcK::ossjiK:j '^sv.ab] i r.;!iiiv?ni.s 
(40 a•^^ J 80. 175^0). l\3lGraiK:as lor residues oi .dia^-iiKjn are cui:re)t:ly 
oqn essecl as residues of diazijroi pgr S£- 

Coclex MlU^'s, Cai^diaii, aiY3 Mexican tolerances l^ave l>?en estiablis^ied for 
luany of diazinon's registered uses. Oompatibility .of Uiese tolerances to 
tliat of U.S. tolerances canixDt be determined until all additional inetaboliSiH 
aiKJ residue studies are available. 

Based on inhibition of plasma ctolinesterase observed in a 90 day rat 
feeding study a NOEL of 0.009 ing/kg/day was establislied. A provisioi^l 
acceptable daily intake (E7\DI) 2:ias beei establis!^ at 0.00009 ngAg/day 
utilizing an xmcertainty factor of 100. T3ie PADl is provisional because tlK? 
existing data base on daazinon is lacking clironic feeding studies, and a 
multi-generation r^anoduction . study . 

Required Unique Labeling 

o i^estricted use Statenent . f or : all cooinercial -outdoor 
uses (e.g.^ turf, and agricultural), 

o Restricted use Statement ^or xesidential . products in toxicity category 
I or TI (danger or vaming). 

D ....ilomaaw^ner .Trotectian Statempnts ±or ..imixDfr- and -outdoor 
.application. 

o institutional use Protection Statsnents for tospitals and schools. 
,o Feed and"R?o^ H^ mrn-ir ^ Ky^t-RblistEiEnts staterents. 

o Worker Protection Statenoits ^or Toxicity .Categories . 1 , 11 and III -end- 
use form.ilations. 

o 24-Hour. Interim Reentry Interval (coomHTcial and greenl^ouse use) . 
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<. 'nx.' AqoiKTy is OrMorriivj n do:ision nt Hi;;. i ;!:•■ wi)"ili"! in pi.-icr. ,ij,,:-.Mv.!i 
into Sfvvin) !<(?vi<v lor iun iijt:<.Mii: i.-n li/i:'..'!'! .ivi.ni r;|.-:i<K-. i<.'r;n]i );k: J:.si> h:- 
« i:5e.i3! ) '.ay iiicuiuuru J . x:j opr, . u3n_ivi«:4-^-r«t4 ». •! 'u.-tssy Mi'.--:-, <n.q. , .MiHo, j- ii.-Mr-. 
I <f.:i oatioivil ivick.-, , Ikxio lawns). 

o 'llio AgpjKry is cJassifyiivg c™ii>r3rcial <''ii.'.V>)r uses (ogrioiU.urnJ ciofrs, 
oiaTOitials. anci Lurl ) of diaziioi for restrici.o.) Use. I>.i.'xx3 vijon- itr.; h^a^'u 
toxicity to birds aiid aquatic species. 

o 7V1] diaziixjn eid-uso products Uiat aje in l>oxlcity Category 1 or II (LiAW^rP. or 
ViARl^lW3) aiid bear product labeling Uiat directly recanneiids residential use oi" 
reasonably can be interpreted to perniit resideit)al ase are classified for 
restricted use Sucli products may be used only l7y certified applicators or 
persons under tbeir direct supervision. In tJie past, tbe Agency lias allowed 
these types of products to be labeled . "For ?^ricultural Use Only" or "For PCO 
use Only" in an attenpt to limit use to ccxmiercial or trained applicators. 
However. iJiese statements are unenforceable. 

o nie T^eicy win is requiring tJie follawing testing of a series of typical 
eid use products: acute oral, acute denraJL. primary dermal irritation, prurary 
eve irritation. denreJL sensitization, and acute inhalation if appropriate. Tiie 
Agency will reserve alternative product formulations testing, pending suLnussion 
and review of toxicity testij>g on the stabilized technical diazinon products 
(nanufacturing use products). 

o -Die U.S. Fish and Wildlife Service. Division of Endangered Species and Habitat 
conservation (DESCH) has determined that certain uses of ^ifi"LV!f 
on com a«a sorghum may jeopardize the continued <^;teice of endangered sp^ 
Based on this determination. DESK: specified reasonable ^ P^f J^^i!!! 
to avoid jeopardizing the continued existeryre of the identified species by these 
uses. EFA is developing a program to reduce or eliminate ensure to these 
species to a point where use does not result in jeopardy. PR Notices 87-4 and 
87-5 which specified labeling requirements designed to reduce or eliminate 
expose to eidangered species, have baei withdrawn, ihe ^'^J^;^^ ^ 

notice of any necessary regulatory actions uliei the program is developed. 

o "nie Twercv will require each registrant of a nvanufacturing use product to 
^uSSt^T^oniiinTSxicity stSies on their current fotnailati^: acute oral, 
acute dermal, acute inhalation, primary dermal irritation, pr^ eye 
irritation, dermal sensitization, arvS a 6-week rat f^"^. J^^' s?SSs 
require additional toxicity testing based upon its evaluation of these studies. 

o Ihe Agency will impose a 24-hour interim reentry interval for all cormercial 
uses of diazinon (greenlnouses, agricultural). 

o Ihe Agency is revising v^^rker safety airi protective equiFmeit statei^nts for 
end use products containing diazinon. 
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,j 7VICIK V i:-, u.jt. inijrv.iirJ n um?ijiv1 vaLei LXiiit.iiiiiiratiOJi. ;'ijvjr;o! y st .-)i.<.:ii2iit. ivr 
|>n«tiK-i..s ;il iliir. 1 in^?. 'JIk' A^no' wiJ.l ar.r-,or:r, fJw rnt.ont i;>] ol .li.-r/.i i>; m) 
qn.HDKlw.u.cr (,t)nUiiiiiiL)iJ()n alt.or r<.>::<>ipt; nixl review aivi Miim«n)v;.n late (.L:it_a 
(.i;ifj .wjLl.-ili-"i.«.>i:iiiijin wlioijicr K.'gijJat.oi y act.i'^'" ;::x:r:--r • 

o -JlM^ Am(3k:v acWii:ion.-3l T:taLaiiaii.,s lor all- eufJ-Ax:,e im <x]uci;.s iMt.(int.)wJ 

o 'Ilie AqaKry lias detomujKid Uwt: diaziir^i prodixrts bust bear revised 3nd updated 
lateliiig lor to iioiitaiget species. 

o Ulie Agaicy will propose tolerance revocation for rutabagas, red cliicory tops, 
aiid daiKlelioiis (40 cni 180.153). 

o Jtesidue data must be sutnatted airl tolerances niust be proposed for coni fodder 
^Klfirage. and either sorghum forage and fodder, or wheat forage, hay and straw, 
and -soybean straw arri liay. 

o For tJ^ following- crops; sorghum fodder and forage, soybean straw ^ liay, and 
^Sc^ forage,^ registrant ±s giv^ the choice of developn^ and sj^oui^ 
^STiTLfpor? of tolerances, or of adding label restrictions aganxst the 
fSiS S^grazi.^ of treated crt^x. to livestock. -Eadi registrant niust infom 
^^er^i^^^ys of receipt of this Registration Standard ^^cn option he 
dScSS^ he seKS the label restrictions, labeling submitted at tJ^ 9 in^nth 
..deadline, must. iiKTlude. the grazing/JEeediJig xestr^cti 

o -me Aaency will not grant any significant new- tolerances or any sigif icant new 
. JoS^i^TSr^azinon^il^. required residue c3i.3nistxy and toxicology 
stmdes have Iseen -sidndtted and reviewed- 

o The J^gencir is not requirii^ additional residue data to sv?5»rt tl^ established 
tolerances lor diazinon in or on guar.lseans and coffee beans. 

o Ihe Agency win revise comodity definitions for certain raw agi-icultural 
coOTiodities .listed in 40 CER 180-153. 

Ttolcrance listing "peas with pods (detemuned on peas after rencrving any 
lllen 5^^^1arSil)« wmhe revised to read. "peas, succul^t". 

b) Iblerance listing "beafl.for^" will Jbe revised to read; "bean ^les". 

c) the tolerance listing for -uheat forage and straw- was omitted fran 
listing and will read "wheat forage and straw 0.05 pfm . 

o -nKS comlon name "diazinon" will appear before the chCTical name on the 
■ pesticide label. Labels must revised to reflect this. 

o Petroleom distillates and xylsie .based so Iveits must be i3eclanrf as inert 
ingredients. 
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() A'^riibjy tiV; .i<1<i]Jti 1')*^:^ c<.M't:.ain clilui t.kit. win i<>„xmvi^ iniu-li.ii.'^ i*-;]; 
'.■'.\ \\ mi t t t ; 

- Plant: ai>r3 AiiiinMl r^V?t>ilj»ol i r^n 

- S|:-x:ia]_Stor;age__5U3b] lii.y - 

158.290 J-:iivi r<)ini>eiiLal Fate 

- nK)tolysis . 

158.340 TOxicology 

- Acute l\)xicity Studies (MUP) 

- 6 week Feeding study (r^) 

- Neurotoxicity study (MUP) 

- TVrute TOxicity Studies (lEP) 

158-490 Eico logical Effects (all) 



SuiTTuarv of Major Data Gaps 
ToxicolOQv 
. Erivironrngntal Fate/Exrosure 
pnoloaical effects 
Rfi<;idue Chemistry 
Product Chemistry 



TijTVB frame Ranges 

12-50 t-tontlis 
9-39 ^to^tllS 
9-30 Months 

18-24 Months 
9-12 I^Dndis 
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7. LWimvn':i^\^jvi /vj^ hy\ 

lYocliKrt KHViger (Jl)) _ 

Rogistranion Division Vl'S-lSlC) 
Office of ro:-^ticide Programs 
. DivironriKHiiLal Protection T^genc^' 
401 lA Street, S. W. 
Was!irr>gton. U, C. 20460 

Office location and telqpJ'ione numbGr: 

Roc3m 204, Crystal Mall -S2 
1921 Jefferson Davis Higiiway 
Tvrlington, VA 22202 
(703) 557-2400 



illSCLTm^: V ni^e info r ii mt iCTi inrthis Pesticide T^act Slieet 
is. a sunroary only and is not to iDe used to satisfy data 
requirements ior pesticide registration and reregistration- 
'Die cotrplete Registraticn Standard for the pesticide may be 
obtained froni the National Teclmical Information Service. 
Contact the Prcduct Manager , listed above for further 
Jinf ormation- 
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PA Pesticid _ 
Fact Sheet 

Name of Chemical: fenitrothloi: 

nFCTSTRATION STANDARD 

Reason for Issuance. REGibiKAi 

Dale Issued: July 30, 1987 

Fact Sheet Number: 

1. DESCRIPTI0N_0F_CHE^ 

n (^-rtimethvl 0- ( 4-nitro-in- toly 1 ) 

other Chemical ^^k^/I n-( 3-methyl-4-nitropheny 1 ) 

?olyl) Phosphorothioate s.uo2A: 
T.a.. «a.es= Ba.e. ^IKJ^^I^^ ^^^^^^^^^^^^^^ 

Dybar; Fenitox; Novathion, ana . 
EPA Shaughnessy ^ode: 105901 ^^^^^^.^ 122-14-5 
Chemical Abstracts Service (^a ; 
. Year of Initial ^^.^^^^^^.tcid^^^^^^ 

?re^lcif Pa^:?!;- -/XreSr ^Su^Uomo Chemical Company (^apan) 
U.S. and Foreign Producers. 

USE PATTERjlSAND_FgR»m-ATIOMS 

^^^^-^ ■ I,^ (including outdoor, greenhouse, 

AppiicaUon Sites: raTufse^y,!-"fjo-'sts .or spru« 

budworm and ^"""^^""Pj^^d domestic, 
,nd m and ^^"^^ftCJ^onafand industrial 
• rrra^rr^HoSd pest co^^^^^^ 

Eormulation X.pes: Z^'^f^^i^tl^^- - 

" ^^'ro^ni'prr'gallii^e 3 i .^^^ 

(forestry, ornamental and oom .^^^ 
S°T^aif i ISf i^5Si^e^L^c1nJrate/llguld 

. -„e,hods- ''?r!:a?Lrby-ground 

Application Methods. ^^^^^^ equipment is used for -sp 

control. 
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3. SCIENCE FINDINGS 



S ummary Science Statement _ 

Feni t ro*- *^ i '"^'^ i c rr.cdera tcly~3T:Utf3ly TToxic cliol i nestet - 
aseinhibitinq pesticide- It is an Toxicity Categotry 11 tor 
the oral and dermal routes oE exposure and Toxicity Category 
111 for the inhalation route oE exposure and is mildly 
irritating to the eyes and skin (Toxicity Category 111). 
It has not been shown to be a dermal sensitizer and does 
not demonstrate acute delayed neuotoxic effects- Substantial 
chronic toxicology and residue chemistry data gaps exist, 
including metabolism, oncogenicity, mutagenicity, terato- 
genicity, and reproductive effects. Human epidemiological 
evidence and a dog chronic feeding study have implicated 
fenitrothion in causing human eye effects, such as retinal 
degeneration and myopia. Laboratory data show that fenitro- 
thion is potentially highly to very highly toxic to birds, 
fish, and aquatic invertebrates, including certain endangered 
species. Preliminary data indicate that groundwater contamin- 
ation probably is not a potential threat; however the 
Agency is unable to conduct a full assessment due to data 
gaps. The Agency is particularly concerned with potential 
exposure to applicators using ground application techniques 
to control southern pine beetles; reentry workers in green- 
houses and nurseries; and non-target organisms following 
forestry uses- 

\ 

Chemical/Physical Characteristics of the Technical Material 
Physical State: oily liquid 
Color: Yellow-brownish 

Molecular weight and formula: 277-2 - C9Hi2'^05P^ 
Boiling Point: 118 °C at 0.01 mm Hg 
Melting Point: 0.3 ''C 
Specific Gravity: 1.32- 1.34 
Vapor Pressure: data gap 

Solubility in various solvents: data gap 
pH: data gap 
Stability: data gap 

Toxicology Characteristics (Technical Grade) 

Acute Oral: Toxicity Category II (800 and 330 mg/kg in male and 

female ratsv- -respectively ) - 

Acute Dermal: Toxicity Category II (1200 and 890 mg/kg in female 

and male rats, respectively) 
Acute Inhalation: Toxicity Category III (5.0 mg/L in rats) 
Primary Dermal Irritation: Toxicity Category III; mild dermal 

irritation was reported in a 
rabbit study. 
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into unwashed eyes o£ albino rabbitis- 

Subchronic Oral (rodent) Testing. ^ata.gap^to^ ^^^^^^^ 

cholinesterase eCEects) 
n^i-o ri^r^ for the mouse 

in the dog is 5 ppm. 

Metabolism: Data gap 
Teratogenicity: Data gap 

and respiratory exposure to applicators 
and reentry workers. 

Pn»n>-^nr,pntal Characteristics preliminary data indicate that 

^^ti^w^-i^?^T^Fl^;^^FTp^^^ a haif-ufe 

fenitrothion degrades ^ ^^^^^ ^ck and sandy loam soils. 

?^relrmLfrraatrflso%rg £ /^^^^^^^^^^^ 

-n^L assessed until acceptable 
environmental fate data are received. 

l£2i°aicaL_Cha£act^^ gamebirds and 

"""^^^^^^^^^^^^^^^^^^ tuohtly toxic to wat^ (acute 

lr'a? toLc?^y. value to bobwhite quails 
and mallards was determined to be 23.5 
- mg/kg and 1190, respectively) - 

..ian dietary toxicity: ^^i.hly toxic - -^-^^.^^.^^^f c s-^ 
(B day) Tcute toxicity value of 157 ppm for 

bobwhite quail and 2482 ppm fot 
mallards - ) 

P.es.,watec £i=. acute toxicity: ZltZll\' slTll^TJ^f" ns. 
(96 hr. LC50 ) ^^ .^ ppj„ brook trout; 

3.8 ppm for bluegill) 
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F.oshw.ii.M- inv.M t ..?br,jLo toxicity: very highly toxic to 
ira hr". Of 'Jf. >.r- li:C5o) aquatic i nve ctebra tos_ 



1 J p [.) D I; <:> I" <^aninia I'u: 
f asc iatus ) 



'^''''^ ^lUTcr.TTo:" s,ic uses £or EenitroUuon on food or 

mere die Th^r^ one established U.S. food additive 

^SI^rancTvMih'covrrresrd^el of Eenltcothlon in wheat gluten 

rf.=morhul fenitrothion (IV), and p-nitcocresol (VII) are cne major 
^^^^onents oe thrresldue. Animal metabolism studies are not 
components °E tl:^ J^^^^^ federal registrations for use 

ir ^tluSn'S: pL^t' commodities ^-.-^"f '"tl tH,,,,, 

^^bUshed additional animal -tabollsm studies ma^ be required. 
Analytical methodology for determining levels o£ residues 
of fenitrothion, fenitrooxon, and p-nltrocresol in plants is 
^dequa J ?or da« collection and tolerance enforcement purposes, 
storaae stability and residue data are required t° f^PPfft 
fSrShlaf gluten tolerance. A P'^°''i^^°"^l/=«P""^„^"'/£ 
intake (PADI), based on a °n?-y"f^^J?j|t'rf acJo? fs calcSLted 

^^^g^d^^y^'w^^cK'Sti^ifisT^-Jle^c-ent T^Tdr^V." 
4. Summary of Renulatorv P ositions and Rationales 

• Fenitrothion Is not being placed J/lli%\ll''ill^„- 
at this time., ^l^^ough the Agency is concerned over^the p^ 

'"S:f„rrrorthe forestry use pattern, comprehensive aquatic 

action may be warranted. 

o The Agency is classiEying the ^ ^'^^^^■^>'/^^^^^f ^ „^ 

on an interin, basis pending receipt and evaluation of the 



aquatiic and te r rest, r i a J Cield sLudies. 

" Foni t- rol-hion jLS-txiqh 1 y - tox i G to honeybees, -aqvia^ i - 
invertclnateti. and avian species. F-ndanyered specios label 
restrictions are required to protect endangered and tlireatene-d 
species in Corest areas. 

" Special indoor air residue monitoring studies 
are required to support continued use of the 40% wettable powder 
formulation in homes to control adult Anopheline mosquitoes. 

No new tolerances or new food uses will be granted 
until the Agency has received data sufficient to evaluate the 
dietary exposure of f eni trothion. 

The Agency is imposing an interim 24 hour reentry 
interval for the greenhouse and nursery ornamental use pending 
receipt and evaluation of reentry data. 

Protective clothing statements are required for 
all products containing f enitrothion- 



6. SUMMARY OF OUTSTANDING DATA REQUIREMENTS 



Toxicology 
Subchronic oral 



toxicity — rodent species 
choli nesterase 



(for plasma 
effects ) 



21-day dermal — rabbit 
90-day inhalation — rat 
Oncogenicity — mouse 
Teratogenicity — rat 
Reproduction — rat 
Mutagenicity 
Metabolism study 
Special tests — acute and 
in rats for eye effects 



and rabbit 



subchronic tests 



Time Frame* 



12 Months 

9 
15 
50 
15 
39 
12 
12 
24 

9 



Environmental Fate/Exposure 
Hydrolysis study 

"photodegrVdVtiofi in water, soil and air 

Aerobic soil metabolism study 

Anaerobic aquatic metabolism study 

Lab volatility study 

Leaching and adsorp t ion/desorption 

Soil dissipation study 

Forestry dissipation study 

Fish accumulation study 
Applicator exposure studies 



9 

- 9 
27 
27 
12 
12 
27 
27 

12 
9 



Months 



* based upon receipt of the Standard by the registrant 
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Indoor air/surface residue 
-Reefit ry - Bata-- - ^- : : ' 

Fish and Wildlife 
Avian rep roduct ion 

Actual field testing — birds and aquatic organisms 
Acute toxicity to freshwater invertebrates — 
typical end-use product 
Fish early life stage and aquatic 
invertebrate life cycle 

Plant Testing Requirements 

Seed germination/seedling emergence 9 Months 

Vegetative vigor ^ " 

Aquatic plant growth 9 

Residue Chemistry 
Residue analytical methods 
Storage stability 
Residue data (wheat gluten) 

Product Chemistry = 9-15 Months 



7. CONTACT PERSON AT EPA 

William H. Miller 
Product Manager (16) 
Insecticide-Rodenticide Branch 
Registration Division (TS-767C) 
Office of Pesticide Programs 
Environmental Protection Agency 
401 M Street, S, W. 
Washington, C. 2U460 

Office location and telephone number: 
Room 211, Crystal Mall #2 
1921 Jefferson Davis Highway 

-Arlington, VA 22-202 

(703) 557-2400 



DISCLAIMER: The information presented in this Chemical Information 
Fact Sheet is for informational purposes only and may not be used 
to fulfill data requirements for pesticide registration and 
reregistration. 



exposure study 12 

■ " 21 



24 Months 
48 

9 

15 



18 Months 
18 

24 " 
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Name of Chemical: coumaphos 

Reason for Issuance: registration standard 

. SEP 2 7 1989 
Date Issued: 

Fact Sheet Number: 207 



npgrRTPTION rHF-MICM. 

Conunon Name: Coumaphos 

Chemical Family: Organophosphate 

pesticide Type: ^^^^^^^Zl '.^^^^^^ 

Chemical Name: 0 -O-^^i^^^^i ^^if.fyi) phosphorothioate 

Baf '2 '/^Is Asun?ol/msLtox, Resitox. 
Trade Names: ^/^^^i^^^^ , cdRal and Negashunt 

Other Chemical _4_methy lcoumarin-7-yl 

Nomenclature: 0-3_chloro^4^^^^^y^^^^^. ^^^^ . 3-chloro-7- 

diethoxyphosphino-thioylox^^ 

methylcoumarin; 0 cnj-otu . ^ 
oxo-2H-l-ben2opyran-7-yl) 0 0 diethyl 

4-methylcouinarin « ^4 Index); 

phosphorothioate (8th collect 

0 3-chloro-4-methyl-^ 0x0 

O-O-diethyl phosphorothioate; 

[0- ( 3-chloro-4-methyl-7-coumar iny 1 n 

0 o-diethyl phosphorothioate; 0,0 diethyl 

0-i 3-chlo?o-4-methy l-7-courmar my 1) 

^phi^orothioate; Phos^^^^^ 

ir/^roT-dirtryfe^trr; 3-chloro-4- 

ii-eWim^^e 1 li f erone . -^-ster wi 0_.^^^^ 

dietvl phosphorothioate; 0,0 dietnyi 
0-U-ch?oro-4-methylumbelliferone 

thiophosphate 
Year of Initial Registration: 1958 

CAS Registry Number: , J ,^^3„„i,nessy Number ) : 036501 
KPA pesticide Chemical code ^^^-^^^^^^ I, gutter Laborator.es 
U.S. Manufacturer: Bayvec , 



1 



i 



Ccnnnapnos is applied as a direct ^--^^^^ 'oa""' ' ' " ' 

;.r,hropo'i pests of beel cattle, dairy '^'^^'r^l: ^^^'J^^.^, r^yr., 
.n.: ..ine. jr-i-B-^sed -r-o treat ^\^lJ'^'^^'(^^^^' , .... 
control cla.nus are for face flies, horn fl.es ^^V ^^ ,,,,,, 

rurrpni- St^i-nc. p,nd S ummary Science Stateme nt 

Toxicity data requirements ^^f^^^^^^^t^i^^esUnron'end-use 
containing covmaphos (including ^^^^^^^^^^^f 2nay dermal 
product formulations) have been met, «^^^P^^*°^. ^^^^ ^ ^ 

illl^T.VTo<^lZk tfn?.niracurexy toxic .y tne craX ana 

respectively), and is "^"J^f ^^^JJ^f ' i./^^^^gorief ?5om I to 
formulations fall m a ^^^^^^ °5 J°J'^i^^l,o3PhIte-type delayed 
III. coumaphos does not P'^^f^^!,,^?^^?^. Jy^^Jsting in bens. The 
neurotoxicity, based on ^'^"^^"J^^f J J'^gf^c^SJily defined. In 
oncogenic Potential of coumaphos ^^^I^^J^^^^^U'^damage 
vitrp microbial studies ^^^^^^ene mutation tested in 

comnaphos did not cause a "^^^^J^^^^^J^f ^^^g^ic effects noted, 
the rat and mouse, there "ere no "^^^^^f teratogen based on 
Couinaphos is not a developmental toxicant or terat y 

iindings in studies utilizing ^^^^^,^"\^^f ^^^iinelteraL (plasma 
Chronic feeding study using ^^t%^^°^/^f ^o^aph" Decreased 
and erythrocyte) is the primary target °J;3bolism 
body weight gain is a secondary effect. i^^/H^l^ll ^ose- 
study. coumaphos was rapidly excreted. There were 
?ela?4d Changes in metabolism or evidence of 
activation/bioaccujnulation. 

The coumaphos data base ^^^--]^^ ^^ ""^b^ ^ 

con-)lete. with the exception of ^wo special studies. ^ic 
the results of laboratory studies using birds fish a q^.^ 
invertebrates, technical coumaphos is "^^^^^^^^^^^^f "^ic 
fish and very'highly acutely ^^^^^^^o 2??ds on a 

invertebrates. Coumaphos is moderately toxic to "^^^ 

sublJutf tdStary) ba^is. ^^-^^-^.i-r-^^^^^p?;^^ resulting 
potentially exposed to hazardous J^^^^f ^^^^^f ^ewly treated 
?rom washing-off of the material from the backs of newiy 
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• , ; i r-^ri lo t hr; potent, lal . i»ne to 

o pol'-nr-i.] lo' av>3n cxi^onu , . ......1,1.., Iron. 1 , nd:. 1 oo. nuj in 

-I ^ i >-.-i.^'i/" rit r n 1 IP Tier 1 aviOTl I 1 e 1 (J 

/-'it 1 lo jots and un t^ne nac k.> dt < an. , j i 

te.'tlnM i.s reqnirecl to assoss possible et lects ..o Inrds > .r.ul.:nKj 
iroin f:ho directi-UTGaxmei-nr CO -] jver,t:.ock. 

Tl.o onvironinenta] faf.o prol i lo for coumaphos is adequat:ely 
delineated for the registered use pattern, except for a 
groundwater assessment. Coumaphos is relatively rnunobrle in aged 
sandy loam soil, based on findings in a column leaching study. 
There are no immediate concerns for groundwater contamination 
from non-point source application of coumaphos. "^^J^^^ ' ^'^^^ . 
potential does exist for localized, point source contamination in 
animal treatment areas (particularly where animals are dipped), 
and as a result of associated disposal practices. Due to 
increased Agency sensitivity in the area of pesticides and 
groundwater contamination, environmental f^^^, ^t^^^'^^^^^f . , 
required so that the Agency can assess coumaphos -s potential for 
point source contamination. 

Most of the residue chemistry conclusions drawn in the 1981 
Standard have been reversed in the current Standard. Residue 
chemistry data requirements were not imposed in the 1981 
Standard. Since issuance of that Standard, the Agency has ^ 
published residue chemistry guidelines (Pesticide Assessment 
GuideUnes, Subdivision 0, .1982. EPA-540/9-82-023 ) and other 
Federal Register (FR) Notices which provide ^^^^^^J^^^^Jf .,,.33 
interpretation of the existing regulations. As a result of these 
new guidelines, data are now required in the area of ^"^"'al 
metaLlism, storage stability and method validation. No changes 
to coumaphos tolerances are indicated at this time. 

The Aqency is unable to totally assess the safety of current 
toleraS^es^InS'^establish an acceptable daily ™^ L"^^?^ 

for cou:naphos because of the absence of chronic toxicity studies 
Uep5oduc?ion and dog chronic toxicity), and outstanding residue 
Chemistry data. However, a preliminary d^^^^^y/^P°f^^%e3,its 
analysis has been performed for coumaphos. f °" ^^^^^^^^ ^o 

of this analysis, current coumaphos tolerances are considered to 
be adequate to protect the public health. When the remaining 
dita requirements have been fulfilled, the Agency will perform a 
final reassessment of coumaphos tolerances. 

ri.Pn,iral/P.. Y^ir^i ri^am rt o ri cf i rs of t he Technical Material 

Empirical Formula: Cj^HigClOjPS 

Molecular Weight: 362.8 

Color: grey to tan 

Physical state: powder to granules 

Odor: characteristic sulfur 

Melting Point: 90 to 9 5 C 
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lloi I in.l I'oim : 20 i«- '» ' """"'9 
;«;„;,r,'i,.V: 20 -O: ./^OO „„,. a,, 20 C 

acetone - • ' 

methylene cliloride 6-^^ 

denat ured alchohol o^O" — 

xylenes • 

hexanes 

water insoluble at 0.002 . 

, 0.13 
octanol . 
odorless mineral spirits 0-09 
diethyl phthalate Zi.bu 
vapor Pressure: 1 X 10' mmllg 

Density. "^^^^ .^^"^^^J ' ^^,es • 30 06 Ib/cu ft. loose; 30.85 
specific Gravity: f y^l^f^' ^^^°'ed. mliainmermi lied : 24.35 

ib/cu ft', loose; 30.51 ib/cu ft. packed 

pH: 7.23 3io„iy under alkaline conditions; 

Stability: storage conditions and 

incompatible with piperonyl butoxide 



at pH 4-10. at 83% moisture, exposed 
to aluminum, and stainless steel - 
stable exposed to sunlight for 4 



days. 

Toy ICQ lo gy rnararteri sties 

T /TT-i areater than 240 mg/kg 

Acute oral: Toxicity Category ^^^Jj^so ^^ create ^^^^^ 

in males rats and 17^'"?/7^-,^''o7qreater than 2400 
Acute dermal: Toxicity Category III (LD^^ of greater 

greater than 1080 mg/m m male rats) 
primary eye irritation: ^i^.^-^ r^po"te."'' . 

primary .er.aa irritation, -IcUy^cate.ory iv^very «nor 

Skin sensitization: No observable eviaence of aern,al 

• -^^^Tid'Jorinduce aelayed neurotoxicity in 
Delayed Neurotoxxcxty: ^^''^^"^pi^^f 3^„dy'in bens. 

'^'^^^^ None available^^-Not-requjred 

since chronic data superceac 
need for subchronic testing. 

21-day dermal toxicity: ^^^^^^^^^^f V^^. Rat study NOEL is 0.07 
cnronic toxicity: Dog^st.dy -/^^^--^.^.^LteraL activity. 

oncogenicity: -^^^f ?,?f3"5iird^rnrJei^Ii any evidence 

that coumaphos is oncogenic. 
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M.n.i/^i.-iiicil y: li^.'jaLive in all .iic.js of inut.,i<j(jii i c i i y v..:;;:t u-.i . A 

.•; t:.ruct:iir3 ] cliroiiKKjoina 1 aliberai ion .•;i.ii<.ly i:; 
I equ i red . 

Teratioqeiiici i-y : Hal: terato logy study NOEJ. and I, EI. wore '.. and A'.^ 
_ mg/kg, (based iiii the. QbsarAz^i^ou-a^i- c-lio i i ]i<iK<.) m- 
"" effects), respect:ively . The developmental NOi;!., 
was greater than 25 mg/kg (IIDT). Rabbit; 
teratology study maternal NOEL and LEL were 
2.0 and 18.0 mg/kg, respectively; 
developmental NOEL was greater than 18.0 mg/kg 
( HDT ) . 

Reproduction: Required study 

Metabolism: In a rat metabolism study, coumaphos was rapidly 

excreted. No dose-related changes in metaboiism or 
evidence of activat ion/bioaccumulat ion were noted 
in this study. 

Environm e ntal Character istics 

Based on the results of a column leaching study, coumaphos 
can be characterized as persistent, but immobile in sandy loam 
soils There are no immediate concerns for groundwater 
contamination from non-point source application of coumaphos. 
However, the potential does exist for localized, non-point source 
contamination in animal treatment areas (particularly where 
animals are dipped) , and as a result of associated disposal 
practices. In order to evaluate the potential for point source 
contamination, special studies are required: a photodegradat ion 
study in soil, a photodegradat ion study m water, an 
adsorption/desorption study, a hydrolysis study and a 
retrospective field dissipation study. 

Ecological Characteristics 

Based on the results of acceptable laboratory data, 
technical coumaphos is characterized as highly to very highly 
toxic to birds, moderately toxic to fish and highly toxic to 
aquatic invertebrates: 

- Acute (mallard): 29.4 mg/kg 

- Acute LD^o (pheasant): 7.9 4 mg/kg 

- Dietary LC^: 

401 ppm (mallard) 
82 ppm (bobwhite) 
- Freshwater invertebrates toxicity (9 6-hr 

amphipods: O.is ppb conn 

- Fish acute toxicity (96-hr LC^o) for rainbow trout: 5900 

ppb . • 1 

- Fish acute toxicity (96-hr LC50) for bluegill sunfish: 

5000 ppb 

Results of laboratory testing, in conjunction with 
theoretical monitoring, indicate that aquatic invertebrates may 
be potentially exposed to hazardous levels of coumaphos resulting 



1 roiii wa.sln'ng-of 1 of t:lio iniH.ori^H from ulie back.s OJ iiewJy tireated 
<Mt.t. lo whicli have entered a body of water, .such as a pond or 
.<;t.reain. To evaluate tJie potoiitial risk, a residue monitoring 
SI udy Js _reginxed^....JlMi_<i;rij _L?i a potential for avian expo-f'^ro 
resulting from birds feeding in cattle feedlots and on the backii 
of cattle. Tier I avian field testing is required to assess 
possible effects to birds resulting from direct treatment to 
livestock. 

Tolerance Assessment 

U.S. tolerances are established for residues of the 
insecticide coumaphos , 0,0-diethyl 0- ( 3-chloro-4-methy l-2-oxo-2H- 
l-benzopyran-7-yl ) phosphorothioate , and its oxygen analog, 0,0- 
diethyl 0-3-chloro-4-methyl-2-oxo-2H-l-ben2opyran-7-yl-phosphate, 
in or on raw agricultural products as follows (40 CFR 180.189): 
o 1 ppm in or on meat, fat, and meat byproducts of 
cattle, goats, hogs, horses, poultry , and sheep 
o 0.5 ppm in milk fat (reflecting negligible residues in 
milk) 

o 0.1 ppm in eggs 

Most of the residue chemistry conclusions drawn in the 1981 
Standard have been reversed. No residue chemistry data 
requirements were imposed in the 1981 Standard. Since issuance 
of that Standard, the Agency has published residue chemistry 
guidelines (Pesticide Assessment Guidelines, Subdivision 0, 1982, 
EPA-5 40/9-82-023) and Other FR Notices which provide a more 
stringent interpretation of the existing regulations. As a 
result of these new guidelines, data are now needed in the area 
of animal metabolism, storage stability and method validation. 

The Provisional Acceptable Daily Intake (PADI) for coumaphos 
is 0.0007 mg/kg/day and is based on the 2-year rat 
feeding/oncogenicity study NOEL of 0.07 mg/kg/day (based on 
plasma cholinesterase inhibition in females) and uncertainty 
factor of 100. The Anticipated Residue Contribution (ARC) for 
the United States population is 0.000127 mg/kg/day, occupying 
18.2% of the PADI. The two highest calculated exposures for the 
population subgroups are children 1 to 6 years of age (ARC 
occupies 33.6% of the P?JDI] and children 7 to 12 years of age 
(ARC occupies 25.6% of the PADI]. Based on these calculations, 
coumaphos applied at the currently registered application rates 
would not be expected to exceed established tolerances. 

The Agency is unable to totally assess the safety of current 
tolerances and establish an acceptable daily intake (ADD value 
for coumaphos because of the absence of chronic toxicity studies 
(reproduction and dog chronic toxicity), and outstanding data in 



' There are no longer any federally registered uses for 
poultry/poultry houses. Therefore, the Agency intends to revoke 
the tolerances for poultry and eggs. 



aro.j oi .iiuma] inct.abolism , met.liod validaLion and .st:.ora<,j(.> 
1 i uy . Whoii the required data have been submitted and 
evaluated, t:.l)o Agency will perform a final reassessment, oi 
couinaplios i:oierances. — • ^ — ^ 

^ . StJNMARY OF REGULA TORY POSTTTOMS Al^l RATIONALES 

" Tlie Agency is not initiating a Special Review for coumaplios. 
No Special Review concerns were identified for this chemical by 
the Agency during its review of the current data base. 

The Agency is classifying coumaphos 11,6% EC and 42'-^ 
flowable concentrate end-use products as restricted use due to 
acute oral hazards. 

- The Agency will approve new food/feed tolerances for 
coumaphos on a case-by-case basis . 

- Environmental fate testing is required to evaluate the 
potential for coumaphos to impact groundwater or surface water 
resulting from point source application. 

- A special aquatic residue monitoring study is required. 

- Special Tier I avian field testing is required. 

- The Agency will revoke the poultry and egg tolerances, 
since coumaphos is no longer federally registered for use on 
poultry or in poultry houses. 

- Unique labeling statements are required: 

o Restricted-use classification is required for coumaphos 
11.6% EC and 42% flowable concentrate formulations. 

o Special disposal instructions are required for products 
bearing directions for use a livestock dip treatment. 

o Labels bearing directions for use on goats and sheep must 
be amended to specify a preslaughter interval (PSI) of 3 days. 

o Product labels must bear revised and updated fish and 
wildlife statments. 

o Worker safety and protective clothing statements are 
required for products falling in Toxicity Category I or II . 

o Each end-use product label must be revised to reflect the 
appropriate signal word and precautionary statements assigned to 
it based on the results of acceptable acute toxicity testing. 

o Revised labeling must be submitted for those products 
which do not contain directions for use specifying a maximum 
single application rate expressed in terms of: (1) amount of 
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Vate or nmi>ber of ^rn'^^ i cat. ions pcrm U-C^ P , , j 

nnniim.n, inrerval between app^caLion... 
s 1.1 bill i 1 1. e( 1 . 

To2ii£Ology 

1 Year 

21-Day Dermal Toxicity ^ Years 

Dog Chronic Toxicity 4 vears 

Reproduction Study l Year 

Cbromosome Aberration 

F-ate/F.xpQgurg 

Photodegradation in Water and Soil l ^|^r^ 

Adsorption/Desorption c^it^ation 
special Retrospective Field Dissipation 

Study 1 
Hydrolysis Study 
FiRh aP '^ Mi idlife 

Monitoring for Aquatic Invertebrate ^ ^^^^^ 

Mortality and Residues in Water ^ Years 

Tier I avian field testing 

ppoii^ng rhpmistrv 

1 Years 

Metabolism data - Tmimals ^ „ 

Residue Analytical Methods ^ 
Storage Stability Data 

prndii'-^ rhf^mi strv 

Remaining Data Gaps 

6. contact Person at EPA 

George LaRocca. 
Product Manager (15) 
insecticide-Rodenticide Branch 

Registration Division (H7505C) 
Environinental Protection Agency 

Washing ton-, ..-D_C_.. .20460 . _ _ . _ 

Tel. NO. (703) 557-24006 

disclaimer: ^-f^^-^^^^of InlfrmatlSna^ 'purp^^ and may 

JSt^brus^d trfumfl iata requirements for pesticide 
registration and reregi stration. 
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EPA PesticidL 




S Name of Chemical: Acephate 

=j Reason for Issuance: issuance of a Registration standard 

Date Issued: 10/87 
Fact Sheet Number: 140 



1. Description of Chemical 

Generic Name: 0,S--dijnethyl acetylphosphoramidothioate 
Common Name: Acephate 
Trade Name: Orthene 

EPA Shaughnessy Code: 103301 . 
Chenical Abstracts Service (CAS) Number: 30560-19-1 ^ 
Year of Initial Registration: 1974 
Pesticide lype: Insecticide 

Chemical Family: Organophosphate x^.- 
U.S. and Foreign Producers: Chevron Chemical Cd. (U.S.A.) 

2. Use Patterns and Formulations 

Application Sites: Agricultural crops; ornamentals (field grown, 
greenhouse, and home garden); lawns and turf; pasture and rangeland; 
forestry; indoor homeowner use on houseplants; and commercial appli- 
cator use in residential and canmercial buildings including food 
processing establishments. 

Types and Methods of Application: Aerial; ground; direct injection 
into tree trunks; dip treatment (ornamentals); soil incorporated; and 
sprinklers. 

Type of Formulations: Granular, pressurized liquid, soluble ; 
concentrates (both liquids and solids), and cartridge. 

3. Science Findings 

Summary Science Statonent: Acephate has a relatively low acute 
toxicity to laboratory animals through the oral, dermal, and inha- 
lation routes of exposure". Based on the available'evidencer 
findings from the mouse oncogenicity study, and the mutagenicity 
assays, the Agency has classified the chemical as a category C 
carcinogen (a possible human carcinogen). Tt^e mouse oncogenicity 
study indicated a statistically significant increase in the propor- 
tion of liver adenomas/carcinomas and hyperplastic nodules occurred 
only in the high dore (1000 ppm) females and only at the tiine of 
terminal sacrifice. The EPA Guidelines for carcinogenic 




risk assessment (FR Septeml^er 24, 1986) were followed for the evaJu- 
aLion and the classification of the oncogenic effect of acephatc 
Following the guidance set forth in the EPA guidelines, the mouse 
oncagenic_i:4^spQnse...was-considerGd as -limited -evidenceT^ " 

The available data are not sufficient to enable the Agency to 
accurately assess the potential risk to humans from this oncogenic 
effect resulting from exposure to acephate. The data gaps include 
residue reduction studies, exposure studies, usage data, a dermal 
penetration study, a glove permeability study, and reentry data. 

The available rat reproduction study showed reproductive effects at 
50-0 ppm, the lowest dose tested- A new rat reproduction study is 
needed to determine the no-observable-effect level (NOEL) for theee 
effects and to enable the Agency to assess the potential risk to 
humans resulting from exposure to acephate. 

Methyl thioacetate (MTA) occurs as an impurity in the current 
registered technical material. The available data suggest that the 
MTA, despite its generally low acute toxicity, may pose a hazard to 
the optic tract and pituitary gland in rabbits and other mammals at 
low doses. Data were not provided to demonstrate a NOEL for lesions 
at these target organs. Since visual impairment is inherently 
difficult to diagnose in animals, it is possible that this effect 
occurred in other studies but was not detected. In addition, a 
mutagenic effect was seen in the mouse lymphcxna -assay in the activated 
system. Due to the insufficiency of the submitted data to explain 
the toxic and mutagenic potential of MTA, the Agency requires that 
additional studies be performed. 

Methamidophos, the cholinesterase-inhibiting metabolite of acephate, 
is also an insecticide in its own right, and as such, was assessed 
under a separate Registration Standard issued for the chemical in 
September 1982. Several of the data gaps identified in that standard 
have been fulfilled. It is highly toxic by both the oral and dermal 
routes (Toxicity Category I). Results of two oncogenicity studies 
show that methamidophos was not oncogenic in rats at dose levels of 
2,6,18 and 54 ppm nor in mice at dose levels of 1,5, and 25 ppm. The 
available teratogenicity studies show that it is not teratogenic to 
rats or rabbits. The chemical was negative for acute delayed 
neurotoxicity in the submitted study on hens. The lowest effect 
level (r^L) for cholinesterase inhibition activity was determined 
to be 2 ppm (0.05 mg/kg/day) in both the 1-year dog study and the 
2-year rat study. 



Data gaps for methamidophos include a rat reproduction study and 
mutagenicity studies. 

Chemical Characteristics 

Hiysical State: Solid 
Color: White 

Odor: Strong, pungent, mercaptan-type 
Boiling Point: N/A 
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Meltirig Bjint: 82-89 "C (97% technical) 

FtsmmafciitTty: — N/A " - " - — ■ 

Solubility in Water: High solubility (65%) 

Toxicol'jqy Characteristics : 

ACEPHATE : 

o Acute Oral - Rat: 945 ng/kg (male); 866 mg/kg (female) 
Toxicity Category III 

o Poute Dermal - Rabbit: > 10,000 mg/kg (male) 
Toxicity Category III 

o A:ute Inhalation - Rat: > 61.7 it^kg (male and female) 
Toxicity Category IV 

o Acute Delayed Naurotoxicity - Hen: htegative at 785 mg/kg of 
body weight 

o Mjuse Oncogenicity: Fenale mice fed 1000 ppn of technical 
acephate (highest dose tested) had a statistically 
significant higher ircidence of hepat-xellular catcin.jnas 
(15.8%) and hyperplastic nodules (19.7%) than did the = 
controls. 

o Rat Oncogenicity: Not oncogenic to male and fanale rats 

under the conditions of the study; highest dose tested 
was 700 ppm (35 mg/kg). 

o Rat Chronic Feeding: LEL = 5 ppm (0.25 mg/kg) based on the 
inhibition of cholinesterase activity in plasma, RBC, 
artd brain. 

o Dog Chronic Fteeding: NDEL = 30 ppm (0.75 mg/kg) based or, 

the inhibition of plasna, RBC, and brain cholinesterase 
activity. t03L = > 100 ppm (2.5 mg/kg) for systemic 
toxicity. 

o Rabbit Teratogenicity: Not fetobsxic or terabogenic at 
10 nq/kg (highest 6<yse tested). 

• o ' Rat iferat.5genTc ity : N5r teratogenic at "200 mg/kg--(-highest— - - 

dose tested) . 

o Mjtagenicity: Hie available studies indicate that acephate 
can indure gene mutations, DMA repair, and sister 
chromatid exchanges. Hovrever, in vivo studies did not 

ir>dicate ttat these effects and structural chroinosome 
aberrations are produced at a detectable level xn an 

intact mammalian system. 
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o Reprod.u:tion: Various re lUO^artWe effe^^^^^^ ^^^^ 

p,-c.3.^.cy rate, hxgh l--/^.^^'e^^:^tat t?ers.^ - 
-losses. o«jLu-:iboo ^.^c ard ^^9"!- ^ .Kgei^ed at the 
decreased nunber of live f^'^h'^^^^^r^^^ "^'^^^^ .^^ to:h.ucal 
lowest dose level tested, winch was 50.0 ppr^ 
asef^iate (93% acephate). 

MP- njVT.-nnCACETfiTE (MIM: 

Rabbit- 1720-2820 mg/kg; Toxicity Category II-III. 

pupillary light rell^ ard apparent blindr.ess. 
o ATUte inhalation - Rat: 3.47 n^L; Toxicity Category III. 
o Skin irritati.^ - Pabbit: 2.6 Prin,ary Irritation Score; 
T3xicii:y Category III. 

i-i^r.- riinpa Pia: N:)nsensitizing and 
' S^l^lSur^: dS^Tev'el^ested was 0.3 .1 .0.3 

o E« icritatlo. - Fabbit, Toxicity Category III: dose level 
^ Ssted was 0. 1 o£ 93.5% MIA. 

Mutagenicity - f^use Ly^pho^a ^^^^^-i fn'th^'niJ^t^Sted 

lStS.^^e"lft^s:3^^«T-lS^Sor^.l(^tiva 

and 10-5000 ug/ml (rv^nactivated) . 

Ri.^hemical Behaviora l Characteristics: 

Transl.xation: Ihe available P^-^ ^iTaisfrbSly'thf ^..ts 

that acephate residues f ^^^^'^^^^f ^ver, data show 
ard trar.sl.xated thro'^gh^ut P'^^^'-^^.'.rpia .ts rotated 
that acepl^te d.^s r>3t accumulate in ^arr .t P ^^^^^^ 
in acephate-treated soil or m fish, daphnia, 

Me^hanis. of --icidal ^tio^: ^^^^^^^^^^^ 

enzymes of the nervous system (ch.lmesterase) . 

Met-a^.li^ a«3 -^siste^:. ..ia Pl_a-s^^^^^^ 

of acephate in plants and f^^^^^f.^J/i^^ on plants 
Available data sh^w that the ^^^^^^^^.J^^i'^^^^^'iolly intact 
resulting fr-^B acephate use "^V^^e la^f^ ^ Available 
acephate ard its n«tab.lite. njthamdop^^^^ 
animal metabolism data show that most of ^ 

material is rapidly -^.^^^f^^ll^Jt S'^urine. 
majority of the material is excretea 
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, .u i^^K^c ic: ,,.it the maior nietal>3liLe in riminants. 

C^s asfxi^t^S with urK:ha,>ge<i acephate a-KJ less tl^n 10 

y^^en?^ th the .netal>Dlite o,S-din«thylplvospb.rothioate. 
K^ft of U e .nethan,idop..os forced is pr.^bably e un.nated a,d 
excreted in the urine as o.S-dimethylph.sph,t-othioate. 

Environmental Characteristics : 

firient to fuUv assess this potential. Pertinent data 
•m:^!utv p^tXdegradation, metabolisn, and <^^ssxpation) 
l^e itiS req^ire?under the /cephate Registration Standard 

on an accelerated basis. 

Available s.il metabolism studies ^^f^ "^^^ ^^^^^l^^ i„ 
di«.sinates rapidly with half-lives of < 3 and 6 days in 
dissi£»tes rapiuj-y rp<;nectivelv. 1)16 major me ta- 

aer.^bic and anaerobic soils, Kl T^e available leaching 
bolite was CO2 m »>:>th types of s-^i^- ^^ifjjl^rc) studv 
data ir<:lu3e I -'1 '^'"''Sts^lS^'^'iTe^s' i^Ste 
?S/ac"lt: rn.Sf/e^n'^St't.lLTrth.t aged ^.^^t. 
^idSs «:ephate and its d^gradate methamldoptos) 

iinmobile c^^p^unds in 20 days. . 
Ecological Characteristics : 

o Avian Oral ^ute Toxicity: 350 n^Kg (mallarxl) and 140 mg/kg 
(pheasant) 

o Avian Dietary Toxicity: > 5000 ppn (mallard) and 1280 ppn 
(bobwhite) 

o Fish N:ate Toxicity: > 1000 pfxn (rainbow trout) and > 1000 ppn. 

(bluegill sunfish) 
o Fr.sh-.ter Invertebrate «ute Toxicity: > 1000 ppn (Chirono^us) 

and > 100 (Ga™^^arJs) 

o Avian -Repro^-uc-tion:" !^^^^^^ 

NOEL = > 20 ppn but < 80 ppn for bobwhite. 

o Jioriey Bee A=ute Toxicity: 1.2 ug/bee. 

— es^r.^^^^^^^^^ 

invertebrates, and highly toxic to boney bees. 
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Howevcr, acephate»s metabolite, me thamidophos , has been shown to 
he very' toxic to birds. Therefore, additional testing (residue 

~ monitoring—studies) are being requested to ccr:-!" tc ri h^i-.-rd 

assessment for the multiple-application, high-use rate field 
crops. Appropriate labeling for the protection of endangered 
si^ecies determined to be in jeopardy from use of acephate on 
forests, range and pastureland, soybeans, and cotton have been 
developed by the Agency and were imposed under PR Notices 87-4 
and 87-5. 

Toler ance Assessment : 

Refer to Attachment A for the list of currently established tolerances 
for acephate as well as the tolerance changes to be initiated by the 
Agency. 

To achieve ccnipatibility with the maximum residue levels of the 
Codex Alimentarius Commission, the following revisions in 40 CFR 
180.108, 21 CFR 561.20, 40 CFR 180.315, 21 CFR 561.277, and 21 CFR 
193.10 are to be initiated by the Agency- 

o 40 CFR 180.108 and 21 CFR 561.20 

The acephate tolerances currently established under these 
sections are to be expressed in^ terms of only; acephate £er 
se, with references to 40 CFR 180.315 and 21 CFR 561.277 
i^7dicating that tolerance for the metabolite methamidophos 
are also in effect. 



o 40 CFR 180.315 and 21 CFR 561.277 

The methamidophos tolerances currently established under 
these sections are to be divided into parts (a) and 
(b) where (a) includes (1) tolerances reflecting uses of 
methamidophos and (2) tolerances where both acephate and 
methamidophos formulations are used on the same crop and 
(b) includes tolerances reflecting uses of acephate formu- 
lations alone, i.e., residues of methamidophos resulting 
from the metabolism of acephate. 

o 21 CFR 193.10 

These food additive tolerances reflecting crack and crevice 

tfeaui.ent in food^handling facilities nare t^-be-^xpr^ssed 

in terms of only acephate per se , i.e., based on the avail- 
able data. No residues of the metabolite methamidophos are 
expected to occur (< 0.001 ppta) in or on these foods. 

Also, such a change in the residue definition would require deletion 
of the paragraph (d)(8) of 40 CFR 180.3, which states that methamido- 
phos residues may not exceed the higher of the two tolerances estab- 
lished for the use of acephate or methamidophos as a pesticide. 
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However, acephate's metabolite, me thamidophos , has been shown to 
be very toxic to birds. Therefore, additional testing (residue 
monitorina <;tnriies) a r*-.- bei-fig-^rTequested -to-<iomplete a-hazard— - — ^ 
assessment for the multiple-application, high-use rate field 
crops.. Appropriate labeling for the protection of endangered 
species determined to be in jeopardy from use of acephate on 
forests, range and pastureland, soybeans, and cotton have been 
developed by the Agency and were imposed under PR Notices 87-4 
and 87-5. 

Tolerance Assessment : 

Refer to Attachment A for the list of currently established tolerances 
for acephate as well as the tolerance changes to be initiated by the 
Agency. 

To achieve conpatibili ty with the maximum residue levels of the 
Codex Alimentarius Commission, the following revisions in 40 CFR 
180.108, 21 CFR 561.20, 40 CFR 180«3l5, 21 CFR 561-277, and 21 CFR 
193.10 are to be initiated by the Agencyo 

o 40 CFR 180.108 and 21 CFR 561.20 

The acephate tolerances currently established under these 
sections are to be expressed in terms of only acephate per 
se, with references to 40 CFR 180-315 and 21 CFR 561.277 
indicating that tolerance for the metabolite methamidophos 
are also in effect. 

o 40 CFR 180.315 and 21 CFR 561.277 

The methamidophos tolerances currently established under 
these sections are to be divided into parts (a) and 
(b) where (a) includes (1) tolerances reflecting uses of 
methamidophos and (2) tolerances where both acephate and 
methamidophos formulations are used on the same crop and 
(b) includes tolerances reflecting uses of acephate formu- 
lations alone, i.e., residues of methamidophos resulting 
from the metabolism of acephate. 

o 21 CFR 193ol0 

These food additive tolerances reflecting crack and crevice 
" treatment in f ood -hand ling" fac ill t^^^^^ to be expressed- 

in terms of only acephate per se , i.e., based on the avail- 
able data. No residues of the metabolite methamidophos are 
expected to occur (< 0.001 ppm) in or on these foods. 

Also, such a change in the residue definition would require deletion 
of the paragraph (d)(8) of 40 CFR 180.3, which states that metliamido- 
phos residues may not exceed the higher of the two tolerances estab- 
lished for the use of acephate or methamidophos as a pesticide. 
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T.e .olecance fo. acephate residues ^^/^^^^^/g^ass^hay^Le 
-to be-exceeded a£ '"^^•^^f^^^" f^fun^fr^^^^^^^ prohibit- 

included in the dairy ^"""f^.^^^^ -^^^q^lss^hay to dairy animals 
. ing the feeding of spent mint hay and 9^^^^ "''J^ ^ acephate on 
• avi being imposed under this Standard for the ^^^istrant 
pasture, rangeland, peppermint, and ^f^^^i"^3-ppj',t a iSr toler- 
^ects to submit additional residue data to suppor 
ance for grass and grass hay, ^^^^o support a longer p eg 
preharvest interval for ^^iry anunals, lg^^"|3'^S interim 

for use on pasture and ^"i°,^^d^alSation of these 

precautionary measure pending submittal and evaluation o 



data. 



.vai.able data are "~Sarof%eslLe«SS, 
feS^rs^icaTeltS^liirstu^iesTaa^ cLle eeea.n. study, a 
rlt repcSuct ion =tudy, and a cat feeding study. 

<=„n^n. of Regulator y P^»i^i"n And V^nr^ 'mlque Labelinc, 

Registration of current register«3 "^^if^^^aH 'SJti?<^T^' 
Additional data to al lew the Agency '° "^^^nMi^tered uLs of 

occupational, and domestic ^^g^"" 'Sn^\a?evaluated these 

4^c al R^iew or returned to the f ^"^l/g'?"^^"^,?^"!^^- 
iSding submittal and f ^'"^'^"^"J^SjSsf Sll^ SJa^^ for 
tolerances, including t^P?"'^^' "e., uses that would 

SStln^ rrfasffn ^^^^SrS'S^Sfu'r^to or in new 

exposure to huinans. 

AS interim, .measures to reduce f P?J«^ Pf"^ j^l SSJe^tL^^ollowing 

Sotin-sra'nd^^:y«^ 

reentry workers who may be exposed to treated plant ^.^^^0^3 
24 hours of acephate application; ^airy animal ^^^g/^^stic 
as described above under T^i*^rance Assessment; "^..^ 

-uLy^^rSfe-riGtion-nott^r^^ 

surfaces until sprays have dried. 
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Species determined to be in 3eopai:uy 



Sumiarv of Maior Data Gaps 
Toxicology 

- /cephate 

Rat Reprodu:tion 
21 -Day Inhalation 
Rat Feeding Study 

- Methylthioacetate (MIA) 

Acute Oral (Rat and Rabbit) 

pcute Dermal ( Final Report - Rabbit) 

Acute Inhalation 

90-Day Dermal (Rabbit) 

Mutagenicity 

Envirorgrental Safety 

Avian Residue M^nit^^ring 

Environmental Fate 

Soil iHiot.x3egradation 
Anaerobic Aquatic hfetabolism 
AdS3rptior/De sorption 
&5il Dissipation - Field 
Irrigated Cr-Tp 
Gxifined Rotational Cr^Jp 
Spray Drift 

Exposure 

Applicator (Outdoor and Indoor) 
Ii-idoDr Inhabitants 

Glo^e Permeability -- 



Residue Chemistry 

Storage Stability 
M^nitude of Residues 
Dairy Cattle Feeding 
T'Dbacco Residue 



Date Due 



39 Months 
6 Months (Protocol) 
6 Months (Protocol) 



9 Months 
9 Months 
9 Months 
15 Months 
12 Months 



6 Months (Probxol) 



9 Months 
27 Mxiths 
12 Months 
27 Months 
39 Months 
39 Months 

6 Months 



6 Months (Protocol) 
6 Months (Protocol) 
6 Months (Protocol) 



24 Months 
24 Months 
18 Months 
24 Months 
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Bertef its 

5. MoiiUiS. 



V^^G- ■ . :. '7. ; ' ' - 6 Months ' 

Use-Related Exp^ure 

6. Contact Person at EPA 

William H. Miller (EW 16) 

msec tic ide-Rodenticide Branch (TS-767C) 

401 M Street SW. 
Washington, DC 20460. 

^^^•-^ in thi^ ChCTiical Information Fact 
DISCIAIME3^: The infomation P^^^^"^^. J" ^'^r'^t be us«l to fulfill 
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EPA Pesticid 

Fact Sheet 



EXHIBIT K 



Name of Chemical: „alathion 

Reason for Issuance: j^g^^sTRATioN standard 

Date Issued: jak - i ^ 

Fact Sheet Number: 3^52 



1. nKSCRIPTIQN OF CHEMICAL 



Generic Name; 
(Chemical ) 



Trade and ' 
Other Names: 



0,0-din\ethyl phosphorodithioate of diethyl 
roe rcapt ©succinate 



Common Name: Malathion 



S- 1 , 2-b i s ( e t hoxyca rbony 1 ) ethyl . 0 ,0-d iine t hylf ^^i; 
phosphorod i th ioate i d iethyl ( diroethpxy-. 
phosphinothioyl)thiobutanedioate;vV 
diethyl mercaptosuccinate S-ester with 0,q^^^||v,>-^ 
dimethyl phosphorodithioate; 0,0-diinethyl:^|4g(i^^^^^v-^^ 
dithiophosphate of diethyl inorcaptosuccinate 
f S- ( 1 , 2-d i carbe t hoxyethyl ) 0 ,0-d inethylsv-^^^^^^^ 
phosphorodithioate? diethyl mercaptosuccinic|^^ 
acid, S-ester with o,0-di»ethyl phosphoro-^^tg^i^K 
dithioate; American Cyananid Co. (Op,:257^^^^^ 
Code No. EI4049; Calinathionr' CelethionjrXythion. 
(deodorized grade); Cheraathion; Malasprayp,,- ; ; 
Det»ol MA 96% (Albert t Co., Germany); v^^^^^^^ 
Emmatos; Eminatos Extra; For-Hal (Forshaw : • 
Chenicala); Fyfanon; Hilthion; Karbofoa; y 
Kop-Thion; Kypfos; Malamar; Malaphele; , / : 
Malathion ULV Concentrate; Malatol; Maltox .•, 
(All-India Medical); Prentox Malathion 95% 
Spray; Sumitox; Vegfru Malatox; Zithiol; 
Haloed. 



EPA Pesticide Chemical Code (Shaughnessy Number): 
Chemical Abstract Service (CAS) Number: 121-75-5 
Year of Initial Registration: 1956 
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Pesticide Type: Insecticide and Miticide 
Chemical Family: Orqanophosphat e 

U.S. and Foreign Producers: American Cyanamid Company, a/S 
Cheminova, McLaughlin Gormley King Company, Prentiss 
Drug and Chemical Corp. , Inc., Carmel Chemical Corp,, 
Amvac Chemical Corp., Prochimie International Inc., 
Gowan Co., Wesley Industries Inc., Trans Chemic Industries 
Inc., Southern Mill Creek Products Co., Inc., Octagon 
Process Inc., FMC Corp., and Aceto Chemical Co. Inc. 

2. USE PATTERNS AND FORMULATIONS 

Application Sites: Terrestrial^ food crop use on alfalfa, almond, 
anise, apple, apricot, asparagus, avocado, barley, beets, 
beets (seed crop), bermudagrass , blackberry, blueberry, 
boysenberry, broccoli, brussels sprouts, cabbage, cantaloupe, 
carrot, casaba melons, cauliflower, celery, cherry, chestnut, 
citrus fruits (nursery stock), clover, collards, corn cotton, 
cowpeas (hay), crenshaw melons, cucumber, currant, dandelion, 
date, dewberry, eggplant, endive, fig, filbert, flax, garlic, 
gooseberry, grapefruit, grapes, grass, grass hay, green beans, 
guava, honeydew melons, honey ball melons, horseradish, kale, 
kidney beans, kohlrabi, kumquat, leek, lemon, lespedeza, 
lettuce, lima beans, lime, loganberry , lupine, macadamia nut, 
mango, muskmelons, mustard greens, navy beans, nectarine, 
oats, okra, onion, onion (green), onion (seed crop), papaya, 
parsley, parsnip, passion fruit, pasture grasses, peach, 
peanuts, pear, peas, pecan, peppermint, peppers, persian 
melons, pineapple, rangeland grasses, raspberry, rutabaga, 
rye, safflower, salsify, shallot, snap beans, sorgum, soybeans 
spearmint, spinach, squash, strawberry, sugar beets, sweet 
potato, Swiss chard, tangelo, tangerine, tomato, turnips, 
vetch, walnut, watercress, watermelons, wax beans, and wheat; 

Terrestrial non-food crop use on tobacco, tobacco (transplant) 
beds), ornamental flowering plants, ornamental lawns and turf, 
ornamental nursery stock, ornamental woody plants, pine seed 
orchards and uncultivated non-agricultural areas; 

Greenhouse food crop use on asparagus, beans, beets, celery, 
cole crops (including broccoli, cabbage, kale mustard greens, 

and turnips ) , -corn .-cucuniber-^-eggpl^ntr-^ndive, --Let tA^ 

melons, mushrooms, onion, peas, peppers, potato, radish, 
spinach, squash, summer souash, tomato, and watercress; 

Greenhouse non-food crop use on ornamental plants and Epcot 
display crops; 

Aquatic food crop uses on cranberry and ric j 
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Aquatic non-food uses on intermittently fooded areas, 
irrigation systems, and sewage systems; 

Pores*"r^ itcoc fores t t^^ee^ ( including Douglas" "fir , ' 
eastern pine , hemlock larch, pines, red pine, spruce, and 
true fir); 

Ind oor uses on stored commodity treatment for almonds, 
barley. Field corn, field or garden seeds, grapes (raisin), 
oats, peanuts, rice rye, sorghum, sunflower, wheat., bagged 
citrus pulp, and cattle feed concentrate blocks (non-medicated); 
pet and domestic animal uses for beef cattle, cats, chickens, 
dairy cattle (lactating and non-lactat ing ) , dogs, ducks, 
geese, goats, hogs^ horses (including ponies), pigeons, 
kheep, and turkeys; animal premise uses for dairy and 
livestock barns, stables and pens, feed rooms, poultry 
houses, manure piles^ garbage cans, garbage dumps^ kennels, 
rabbits on wire, beef cattle feed lots and holding pens, 
cat sleeping quarters, dog sleeping quarters , poultry 
houses; agricultural premise uses for cull fruit and vegetable 
dumps; household uses for Indoor domestic dwellings, human 
clothing (woolens and other fabrics), mattresses; and 
commercial and Industrial uses for bagged flour, cereal 
processing plants, edible and Inedible commercial establish- 
ments, dry milk processing plants, edible and Inedible eating 
establishments, edible and Inedible food processing plants, 
packaged cereals, pet foods and feed stuff. 

Methods of Application: Sprays, aerosols and fogging equipment, 
ground and aerial equipment (Including ULV) , baits, paints, 
pet collars, dips, soil, bark and foliar application, dormant 
and delayed dormant application, animal dust bags and oilers, 
and cattle feed concentrate blocks. 

Formulations: Wettable powders, dusts, granules, eraulslflable 
concentrates, liquids, solids. Impregnated materials, and 
pressurized sprays, pellets/tablets, liquids (ready to use). 



3. SCIENCE FINDINGS 



Summary Science Statement 

Tech nica 1- ma la t h I on -is-^--m l 1x31 -t ox I c pe s 1 1 c Ide , 

which Is placed In Toxicity Category III based on the 
dermal and Inhalation routes of exposure. Technical malathlon 
is non-sensltlzlng and only mildly Irritating to the «yfs/^<^, 
skin (Toxicity Category III and IV, respectively). Additional 
data are required to assess the neurotoxic potential of malathion. 
Malathlon Is a chollnesteras Inhibitor, reducing plasma and 
red blood cell chol Inesteraaa. 
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Although the Agency possesses a number of studies on the 
chronic effects of malathion and its principal metabolite 
malaoxon, several of these studies are deficient scientifically, 
and must repeat_ed_. . r_ _ " . 

Of five studies concerning the oncogenicity of malathion 
and- its metabolite, three are acceptable, and demonstrate that 
malathion is not carcinogenic in two species of rats, and that 
its metabolite malaoxon is not carcinogenic in mice. Because 
of questionable liver findings in the malathion mouse study and 
the malaoxon rat study, new studies must be conducted in these 
species. 

An acceptable rabbit teratploqy study demonstrated no 
teratogenicity at dosages up to' 100 mg/kg/day. However, 
developmental and maternal toxicity were noted at dosages of 
50 mq/ko/day. A similar study in rats was unacceptable and 
must be repeated. A 3-generation reproduction study was also 
unacceptable. 

Laboratory data show that technical malathion is potentially 
highly toxic to aquatic invertebrates, bees, and aquatic life - 
stages of amphibians; moderately toxic to birds, and slightly 
toxic to fish. Based on theoretical calculations, both terrestrial 
and aquatic uses of malathion may pose significant risk to 
aquatic fauna. Reported fish kills and results of. field studies 
suqgest that adverse effects to both aquatic and terrestrial 
fauna may result from normal use of malathion. However, these 
studies are not adequately documented to enable EPA to propose 
restrictions on the use of malathion. EPA will reassess the 
impacts of malathion use on nontarget organisms after the 
required environmental fate and ecological effects data have 
been received and reviewed. 

The Agency is unable to assess the potential for malathion 
to contaminate groundwater because the «nvlronmenal fate of 
malathion is largely uncharacter ized . Preliminary data Indicate 
that malathion is very mobile In loamy sand and loam soils. 
Additional data are needed in order for the Agency to assess 
its fate In the environment and potential for contaminating 
groundwater. 

A tolerance reassessment of malathion is not possible at 
this time, since most of the tolerances are not ^^f ''"f^^jy 
-supportedv-and because there are-^aps--ln~t4ie--G4ir^nU^^^ 
data base (chronic feeding studies, teratology study, reproduction 
study, mutagenicity studies, and « «»et aboil sm study). The 
Theoretical Maximal Residue Contribution (TMRC) for the U.S. 
population average Is 0.1014 mg/kg/day and the Provisional 

Acceptable Dally Intake (PADI) Is 0.02 '"3^0/^*^^''"®! °" * « 
human study in which plasma and red blood cell cholinesterase 
were monitored and a 10-fold uncertainty factor was used. Tne 
TMRC occupies 507% of the PADI. 
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Chemical/Physical Characteristics of the Technical Material 

Chemical/Physical _Color:_ c-olo rless, yellow, amber, or 

ChaYaTcterist Tcs * ' brbwh 

(technical grade) Physical state: Liquid 

Odor : Mercaptan-1 ike 
Specific gravity: 1.2315 at 25*C 
Boiling point: 156-157^C at 0.7 mm Hg 
Solubility: 145 ppm in water at 25**C; 

completely soluble in most 
alcohols, esters, high 
aromatic solvents, and 
ketones; poor solubility in 
aliphatic hydrocarbons. 
Vapor pressure: 0.00004 mm Hg at 30*C 
Miscibility: misclble with roost organic 
solvents 

Stability: may gel In contact with iron, 
terreplate or tinplate 

Toxicology Characteristics 

Acute Oral: ^Toxicity Category III (ranges from 1546 to 1945 mg/kg 
in female rats and 1522 to 1650 mg/kg in male rata). 

Acute Dermal: Toxicity Category III O2000 mg/kg in female and 
male rats and rabbits). 

Acute Inhalation: Toxicity Category III based on toxicity values 

ranging from 1.7 to >4.0 rog/m-* In rats. 

Primary Dermal Irritation: Toxicity Category IV based on mild 

dermal irritation reported in a rabbit 
study 

Primary Eye Irritation: Toxicity Category III based on findings 

of mild conjunctival reactions 72 hours 
post application in rabbits' eyes. 

Skin Sensitization: Non-sensitizing 
Delayed Neurotoxicity: Data gap. 

Subchronlc Inhalat ion: D ata gap. 



Oncogenicity: Data gaps for mouse (using malathlon) and rat 

(using malaoxon). 

Chronic Feeding: Data gaps for rodent and nonrodent (using 

malathlon) and rodent (using malaoxon). 

Metabolism: Data gap. 
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Teratoqenici ty : Data gap for rat. Data in rabbit indicated a 

NOEL = 25 mg/kg for developmental effects; it 
was not teratogenic_iji any_dose 5roup_J_H ighg^^t^. 
: uost: nested was/ IfiO " mg/kg ) . 

Reproduction: Data gap. : 

Mutagenicity: Data gap. 

Env i ronm'ental Character ist ics 

Data gaps exist for environmental fate. Data reviewed by the 
Agency indicate that malathion is very mobile in laomy sand and 
loam soils. Adsorption ratios reported (amount adsorbed/initial 
concentration) were 0.73 to 0.95. Data are needed before the 
Agency can assess the potential for malathion to contaminate 
groundwater. 

Ecological , Characteristics (technical grade) 

Avian oral toxicity 167 ppm for ring-necked pheasant 

(8-day LD50) ^nd 1485 ppm for mallard. 

Avian dietary toxicity Acute-toxicity value of 3497 ppm 
(8-day LC50) for bobwhite and >5000 ppm for 

mallard 

Freshwater fish acute 200 ppm for rainbow trout and 40 
toxicity (96-hr LC50) to 103 ppm for blueqill 

Freshwater invertebrate 1 ppm for Daphnia magna 
toxicity (48-hr EC50) 

Estuarine invertebrate >1000 ppm for Eastern oyster 
toxicity 



Tolerance Assessment 

The available data pertaining to metabolism of malathion 
in plants are inadequate. Additional data are required on the 
uptake, distribution, and metabolism of malathion in alfalfa, 
cotton, soybeans, and either wheat or rice. The data pertaining 
to metabolism of malathion in animals are inadequate. Additional 

metabolism studies are required that utilize ruminants and^ 

'pouitry.^^ r^^^^^ studies using cattle, poultry, arid swine 

reflecting direct animal treatment are also required. 

Analytical methodology for determining the levels of 
residues of malathion In plants and animals Is adequate. 
Malathion Is detected by th FDA-USDA roultlresldu protocols. 
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Storage st abi 1 i ty data demonstrate that residues of 
malathion in or xDn frozen plant commodities are stable up to 
185 days after application and in nilk stored at -lO^C for 98 
days after__applicat_ion.__ No data are currently, avail Ahl^ for 
anl'maTl 't issues and are required. Add it ional storage stability 
data are also reauired in order to evaluate the adequacy of the 
malathion tolerances , 

Insufficient data are available on the magnitude and levels 
of residues of malathion in or on all commodities listed in 40 
CFR 180.111 except flax seed, hops, wild rice, and non-medicated 
cattle feed concentrate blocks. Processing studies are required. 

Tolerances must be proposed and appropriate supporting 
residue data submitted for the following feed items: beanvlnes 
and hay; lentil forage and hay; cowpea seed; soybean straw; 
barley forage, hay and straw; corn forage and fodder; oat 
forage, hay and straw; rice straw; rye forage and straw; straw 
of wild rice; sorghum fodder; lospedeza forage; lupine forage; 
cotton forage; mint hay; peanut hulls, hay and vines; and 
pineapple forage. 

Feed additive tolerances are required for residues of 
malathion in or on dried hops and spent hops. A tolerance for 
residues of malathion in or on anise must be proposed together 
with support ing residue data. Data are needed to support the 
use of malathion in food handling establishments. In addition, 
data reflecting the use of malathion on stored, unfinished 
tobacco are required. 

Based on a study in humans in which red blood cell and 
plasma chol inesterase activity were inhibited at a dose of 0.34 
mg/kq (the lowest effect level or LED, a NOEL has been 
extrapolated to 0.2 mq/kg/day. A provisional acceptable daily 
intake (PADI) of 0.02 mg/kg/day has been calculated using a 
10-fold uncertainty factor. The PADI is provisional because 
the existing data base on malathion is lacking chronic toxicity 
studies, an acceptable teratology study in rats, an acceptable 
reproduction study, mutagenicity studies, and a metabolism 
study. 

The Theoretical Maximal Residue Contribution (TMRC) for 
the U.S. population average is 0/. 1014 mg/kg/day, occupying 507% 
of the PADI. For children 1 to 6 years of age, the TMRC occupies 
1 1 3 3 % of- -the ~P A D I i — The—TKRC "irs -b a^ e d ^ pon cur re n t - t olerance 
levels and an assumption that 100% of the sites are treated. 
Actual exposure levels are likely to be much lower. When the 
required data are submitted, the Agency will conduct a full 
tolerance reassessment. 
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4 . SUMMARY OF REGULATORY POSITIONS Pd^D RATIONALES 

• No referral to Special Review is being made at this time. 

' No new toIeFalices" for""raw agricultural commodities or 
significant new uses will be granted until the Agency has received 
data sufficient to perform a tolerance reassessment. Significant 
new uses will not be granted until the data gaps have been 
filled. 

• The Agency is concerned about the potential hazards to 
aquatic organisms. However, no regulatory action is being 
considered at this time for fiah and wildlife concerns. EPA 
will reassess the in^acts of malathion use on nontarget organisms 
after the required environmental ^fate and ecological effects 
data have been received and reviewed. 

• The Office of Endangered Species (OES) in the U.S. Fish 
and Wildlife Service has determined that certain uses of mala- 
thion may jeopardize the continued existence of endangered 
species or critical habitat of certain endangered species. 

No additional labeling is required at this time; however, 
EPA is developing a program to reduce or eliminate exposure 
to these species, and may require labeling revisions when 
the program is developed. 

• In order to meet the statutory standard for continued 
registration, the Agency has determined that malathion products 
must bear revised and updated fish and wildlife toxicity warnings. 

• The Agency is deferring decisions concerning malathion 's 
potential for contamination of groundwater until the environmental 
fate data have been submitted and reviewed. 

• The Agency is not restricting the use of malathion products 
for retail sale only to certified applicators. Malathion does 
not meet any of the criteria of 40 CFR 162.11 and therefore 
products cpntaining malathion do not warrant restricted use 
classification. 

• The Agency is not establishing a longer reentry interval 
for agricultural uses of malathion beyond the minimum reentry 
interval for all agricultural uses of pesticides (sprays have 
dried, dusts have settled and vapors have dispersed). The 

Agency will re^^^^ for reentry data/reentry I nterv als 

upon receipt of the required toxicology data. 
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5- SUM MARY OF OUTSTANDING DATA REQUIREMENTS 

Toxicology Time Fr^me , 



Delayed neurotoxicity 9 mos . 

21-day dermal toxicity 9 

90-day inhalation - rat IS " 

Chronic toxicity (rodent and non-rodent) — 50 " 

using malathion) 

Chronic toxicity (rodent) — using malaoxon 50 " 

Oncogenicity (mouse) — using malathion 50 " 

Oncogenicity (rat) — using malaoxon 50 

Teratogenicity - rat 15 *• 

Reproductive effects - rat ( 2-generation) 39 - 

Mutagenicity x 9_12 mos 

Metabolism 24 mos 

Domestic animal., safety testing 15 

Environmental Fate/Exposure 

Hydrolysis 9 

Aerobic and anaerobic soil metabolism 27 *• 

Aerobic and anaerobic aquatic metabolism 27 - 

Leaching and adsorption/desorption 12 *• 

Terrestrial field dissipation 27 - 

Long-term field dissipation 50 - 

Forestry dissipation 27 " 

Aquatic (sediment) - field study 27 - 

Phhotodegradation in water, soil, air 9 

Volatility (lab) 12 - 

Rotational crops (confined) 39 

Accumulation in irrigated crops 39 

Accumulation in fish 12 " 

Accumulation in aquatic nontarget organisms 12 

Spray drift 18 •* 

Residue Chemistry 

Storage stability data 18 mos 

Plant and animal metabolism 18 

Residue data - raw agricultural commodities 18 - 

Processing studies 24 ** 

Residue data on stored, unfinished tobacco 18 

Re s idu e s _ i n wa t e r 15 — - 

Residue data on food handling establishments 12 - 

Product Chemistry Time Frame 

9-15 moa 
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F i s h and Wildlife 

Acute toxicity to freshwater invertebrates ^ ^^?.^ 

Acute , Lpy2C.^^y *"Q--^^^ ^^^^^^" ^ and, marine., organisms >2 
Avian reproduction is" 
Fish early life stage ^ „ 

Aquatic invertebrate life cycle 

Honeybee - toxicity of residues on foliage 1^ 

6, CONTACT PERSON AT EPA 

William H. Miller 
Product Manager (16) 
Insecticide-Rodenticide Branch 
Registration Division (TS-767C) 
Office of Pesticide Programs 
Environmental Protection Agency 
401 M Street, SW, 

Washington, DC 20460 . 

Office location and telephone number: 
Rm. 211, Crystal Mall #2 
1921 Jefferson Davis Highway 
Arlington, VA 

(703) 557-2600 

DISCLAIMER: The information presented in this Chemical Information 
Fact Sheet is for informational purposes only and may not toe 
used to fulfill data requirements for pesticide registration 
and reregistration. 
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^ EXHIBIT L 

Si flnVtifl Chovron Chemical Company 

imillli B001 Bollingar Cenyon Roed. Sen Romon, 



Conjumr Piuducu Oivi»lon 



Mr. D. R. Bgor, Pr*ttident 
Tech B6uro» 

DavaXopnant Corporation 



Houston, Tx 
D»ar DOU9S 



xmn follow-wp to our oonverseition on May 22, 1991, and the l*ttftr 
5 rioiived f?oni Dr-Wild d.fd May 10, 199l, we ar« .^f y/;J;5*S?2 
LthS concept of bioramadiation and tha opportunitiea ^hat thia 
tSohnSlogy cin of far tha homaowner. The basic rasearch that Dra. 
SilHnd^Rauahalat Texas A M hav. dona de«onatriitas that anryimes 
oan detoxify certain organophosphata in^ffti^i^S^* . 
SSndpoint, Je would ba interested in «JPP«^^^"9 * ba-ic >r^^^^^ 
program to dftvelop an enzyme-based syBtem that could be used to 
detoxify ORTHENE. 

I have discussed this program with Dr. 

that the first phase of the program would be to jointly p)?apare tn 
rf^^^^^^^ in-^e^-uating t^l 

ll^?o'rll7.e 'om'^o^i'^a'nzT- in ---r%:;iSat^"'?Si"a^?iv?t"'^^ 
products. It will also be necessary to evalu»t« ^V.!.^™;. 
the 0-P hydrolase enzyme in the presence of different solvents and 

iSrfactant systems typically used in our ^^'^"^if t^°"»Vhe |n^^ 
also need to develop the protocol for evaluating how the enzyme 
till SSrtorm when applied to treated turf and ornamental plants. 
sib^SJnrplJasea ?f^ concept's final d.velopment into a 

SarnStSSla product can only be initiated after conducting Market 
SweS«h to hslp determine the requirsments of the final product. 

The consumer Products Division is billing to fund the first phase 
o? this Research in the amount of $10,000 over the next 12 -18 
months, w^touldrequ^^ that texas A & M grant us the «xclueiv. 
JlShts to market the enryme to the consumer for a given period of 
liSf?o be SeteLlned after the development is further defined. 

T"would""a^r^»^Ute~^^ 
appropiate personnel at Texas A & M and advise if it is agreeable 

to proceed. Sincerely, 



J. L. coltharp 
Product Development 
coordinat r 



00 { Mr. M. Oarbett 

Mr. C. R. Nelson 
Mr. M. oohomogo 




Tech Source Development Corporation 



NCNB Building, Suite 221 
111 University Drive East 



Ms. Ann C. Levy, Director 
Technology Services 



American Cyanamid Company 

Chemicals Group 
One Cyanamid Plaza 
Wayne. NJ 07470 



COf 



March 4, 1991 




College Station, TX 77840 ^ 
Re: Organophosphorus Degradation Technology 
Dear Ms. Levy: 

Your letter of Feburary 22nd to Dr. Terenzi has been forwared to me. 
The organophosphorus degradation technology is of interest, particularly 
to our plant in Linden, NJ. 

The Linden plant produces Malathion; wastewaters from this process, 
which contain trace levels of Malathion are treated at a local sewage 
treatment plant. Recent tests on their discharge suggest that the 
aerobic treatment may not be adequately removing the Malathion. Do you 
have specific data on your process relative to detoxification of 
Malathion? How can this be applied to our discharge to the sewage 
authority? What testing can be undertaken to demonstrate the 
applicability of your technology to this issue? 

Over the 75 year history of the Linden, NJ plant, several 
organophosphorus pesticides including: ABATE, COUNTER, THIMET, CYOLANE, 
CYTROLANE and FAMPHUR as well as Malathion were produced. Also, the 
plant produced mono - and di-thio acid based salts for use as mining 
reagents and lube oil additives. 

It is possible that the on-going soil and groundwater studies may 
identify contamination with one or more of these. Any additional data 
with respect to the application of your technology in treating 
organophosphate contaminated soils or groundwater would therefore be of 
interest as v/ould your recommendation on future studies. 

I look forward to hearing from you. 




Very truly yours, 



R. B, Tabakin 
Manager, Environmental 
Remediation 



RBT/st 
0612W 



cc: J. F. Terenzi 



